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By William R: Prince, and Harry E. Blocmer

SUMMARY

An investigation has been conducted in the NACA Cleveland
altitude wind tunnel to evaluate the performance characteristics
of a modified X24C-4B turbojet englne over & range of simulated
altitudes from 5000 to 45,000 feet, simulated flight Mach numbers
from 0.25 to 1.07, and engine speeds from 4000 to 12,500 rpm. The
engine was modified by the manufacturer to improve the velocity
and temperature profiles within the engine. Performance data are
graphically presented to show the effect of altitude at a flight
Mach number of 0.25 end the effect of flight Mach number at an

* altitude of 25,000 feet. Original and modified engine performances

for several specific operating condlitions are compared. A complete
tabulation of average pressures and temperatures throughout the
engine, performance data, and lubrication and fuel-system date is
presented. )

, The average temperature pattern at the turbine outlet for the
modified engine conformed more closely to the manufacturer's
desired temperature distribution than for the originel configura-
tion. A comparison of original and modified engine performance
data showed that with the modified configuration a thrust increase
from 5 to 14 percent based on original engine output was obtained
for several specific operating conditions. Application of the
generalization factors showed that performance variables depending
upon fuel consumption that are obtained at one altitude cannot be
used in predicting the values of these parameters at any other
altitude; however, thrust and alr-flow values can be predicted for
a-limited range of altitiudes from data taken at one altitude.
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INTRADUCTION

Performence and operaﬁional characteristics of an X24C-4B
turbojet engine have been investigated in the NACA Cleveland alti-
tude wind tunnel at the request of the Bureau of Aeronautics, Navy

Department. Deta presenting pressure and temperature distributions,-

engine performance, and compressor performance are reported in
references 1, 2, and 3, respectively.

A modified X24C-4B turbojet engine was investigated after
ccampletion of the tests of the original engine. ZEngine modifica-
tions were made by the manufacturer to lmprove the velocity and
temperature profiles within the engine. The effect of the modifica-
tions on the compressor performance 1s presented in reference 4.

The effects of altitude and flight Mach number on the per-
formance of the modified engine are presented herein. The appli-
cability of methods used to generalize the data in order to estimate
the performance at various altitudes from performance data obtained
at any altitude is discussed. A complete tabulation of average
pressures and temperatures throughout the engine, performance data,
and lubricaetion and fuel-system data is presented.

APPARATUS AND INSTRUMENTATION

The modified engine was installed in a wing nacelle in the
test section of the altitude wind tunnel in the same manner as the
original engine (fig. 1). In order to obtain pressures at the
engine inlet that.corresponded to a wide range of flight Mech
numbers, dry refrigerated air was suppllied to the engine through
a duct from the tunnel meke-up air system. The compressor, the
cambustion chamber, and the exhaust nozzle of the basic X24C-4B
engine, described in detail in reference 1, were modified for the
-present Investigation.

The compressor was modified to improve the radial velocity
distribution et the compressor-outlet annulus by twisting the
eleventh-stage rotor blade tips 6° in the direction of reduced
angle of attack. R

The combustion chamber (fig. 2) was modified to improve the
temperature distribution at the turbine inlet. The wall perfora-
tions of the fourth step of the combustion-chamber liner were
omitted and the circular wall perforations in the third step were
changed to rectangular. The total area of the holes in the third.
step of the modifled liner was equal to the hole area of the third
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and fourth steps in the original liner. Introducing the air into
the combustion chamber farther upstream, and thereby inocreesing the
penetration, improved the mixing in the secondary combustion zone.
The blocking area of the screens at the ammular combustion-chamber
inlet was reduced. For the original configuration, a screen having
60-percent blocking area was installed in the outer amnulus and one
having 40-percent blocking area was installed in the intermediate
amulus. In the modified combustion chamber, these screens were
replaced by twd screens of '30-percent blocking aree. The fuel
nozzles for the modified engine had a rated capacity of 7 gallons
per hour at a differential pressure of 100 pounds per square inch,

as compared to 7% gallons per hour for the original engine.

With improved temperature distribution at the turbine inlet,
the manufacturer increased the allowable temperature limits at the
turbine outlet from 1250° to 1400° F, as indicated by the hottest
thermocouple; & reduction in exhaust-nozzle area was consegquently
required to obtain the new temperature limits with the modified
engine. The exhaust nozzle used in this investigation had an out-

let area of 170.6 square inches as compared to an area of 183.1 square
inches for the original engine.

Temperatures and pressure measurements were obtained at eight
stations in the engine (fig. 3). The instrumentation installed in
the modified engine remmined the sams as that in the original con-
figuration with the exception of the addition of three temperature
rakes at the turbine outlet, meking a total of 55 thermocouples at
that survey station. ZLocation and details of the instrumentation
installed in the original engine ere presented in reference l.

t

* PROCEDURE

Performance characteristics of the engine were obtained at
simlated altitudes from 5000 to 45,000 feet, simulated flight
Mach numbers from 0.09 to 1.07, and engine speeds from the idling
speed of 4000 rpm to the rated speed of 12,500 rpm. For most )
operating conditions, the inlet-eir temperature was held at
approximmtely NACA standard values -corresponding to the simulated
flight conditions. Inlet-air temperatures below -20° ¥, corre-
sponding to high altitude and low flight Mach number, were not
obtained. At the higher altitudes, the minimum engine speed was
scmetimes limited by combustion blowout and the maximum engine

speed by a turbine-outlet temperature of 1400° F at the hottest
thermocouple.
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Thruset was measured with the tunnel balance scales and was also
calculated from pressure and temperature measurements obtained at
the exhaust-nozzle outlet. Air flow was calculated from pressure
and temperature measurements medq in the engine-inlet duct and at
the exhaust-nozzle outlet. Both values of Jet thrust and eir flow
are presented in the tabulated date; performence parameters pre-
sented in-the tabulated data and the performance curves that involve
thrust and air flow are calculated by using thrust measured by the
balance scales and air flow measured at the engine inlet. The
methods of calculation used in this report are the same as pre-
sented in reference 2.

RESULTS AND DISCUSSION

A summery of performance date, averagé pressures and tempera-
tures throughout the engine, and lubrication and fuel-system data
is presented in tables I, II, and III, respectively, for all altl-
tudes, flight Mach numbers, and engine speeds at which data were
obtalned with the modified engine and a 170.6-square-inch exhaust
nozzle. A-comparison of average temperature patterns at the tur-
" bine outlet for both the original and modified engines showing the
relation to the manufacturer's desired temperature distribution is
presented in figure 4 for an altitude of 5000 feet, engine speed
~of 12,500 rpm, and a flight Mach number of 0.25. In order to con-
serve turbine life, operation of the original engine was limited
to & maximm turbine-ouflet temperature limit of 1250° F (1710° R).
As a result of the modifications made to the engine, the tempera-
ture distribution at the turbine inlet was improved and the tem-
perature 1limit raised to 1400° F (1860° R) as indicated by the
hottest thermocouple. The average temperature pattern at the tur-
bine outlet for the modified engine with a 1400° F limit (fig. 4)
conformed more closely to the manufacturer's desired temperature
distribution than did the original configuration. The data indi-
cate that the tempsrature limit for the original engine was scme-
what more conservative than that of the modified engine.

Engine Performance

Effect of altitude. - The effect of altitude on engine per-
formance is shown in figure S5 for data obtained at a constant
flight Mach number of 0.25 and altitudes from 5000 to 45,000 feet.-

- The trends of the performance curves for the modified engine fol-
lowed closely those of the original engine. Jet thrust, net
thrust, air flow, and fuel-consumption are presented in fig-
ures 5(a), 5(b), 5(c), and 5(d), respectively.

SONRERII Ll
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The specific fuel consmﬁption based on net thrust (fig. 5(e))
was not appreciably affected at any engine speed when the altitude
was raieed from S000 to 15,000 feet and was unaffected at engine

speeds above 10,000 rpm when the altitude was raised to 25,000 feet;

however, further increase in altitude above 25,000 feet raised the
spoecific fuel consumption at all engine speeds.

The fuel-air ratio (fig. S5(f)) increased as the altitude was
raised; the increase in fuel-air ratio became more pronounced at
the high altitudes. The minimum fuel-air ratio occurred at an
engine speed between S000 and 10,000 rpm for each altitude.

The exhaust-nozzle-outlet total temperature (fig. 5(g))
increased at the high engine speeds as the altitude was ralged.
For engine speeds below approximately 11,000 rpm, an increase in
altitude to 25,000 feet decreased the exhaust-nozzle-outlet tem-
perature; however, for altitudes above 25,000 feet, the tempera-
ture increased considerably.

Effect of flight Mach number. - The effect of flight Mach
number on engine performence is shown in figure 6 for data obtained
at an altitude of 25,000 feet and flight Mach numbers from 0.25
t0'1.07. For all engine speeds, raising the flight Mach number
increased the jet thrust (fig. 6(a)), air flow (fig. 6(c)), and
specific fuel consumption based on net thrust (fig. 6(e)).

Raeising the flight Mach number. from 0.25 to 0.53 decreased
net thrust (fig. 6(b)) throughout the entire range of engine
speeds pregsented. As flight Mach number was increased beyond 0.53,
net thrust decreased at low engine speeds and increeased at high

"engine speeds.

. As the flight Mach number was raised, the fuel consumption
(fig. 6(d)) increased at engine speeds above 10,000 rpm and
decreased at lower engine speeds. The fuel-air ratio (fig. 6(f))
decreased at all engine speeds as the £light Mach number was
raised from 0.25 to 0.86 but increased at high engine speeds with

a further increase in flight Mech number.

Throughout the range of engine speeds, the exhaust-nozzle-
outlet temperature (fig. 6(g)) decreased for flight Mach numbers
up to and including 0.86 but increased slightly at high engine
speeds with a further increase in flight Mach number.

0 ™3 - ™) o vvrd = M1 LN -L VY C L - s
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Generalized FPerformance

The altitude performance data that were presented in figures S
and 6 have been generalized to standard sea-level conditions by use
of the factors 8, ratio of absolute ambient static pressure to
absolute static pressure corresponding to NACA standard atmosphere
at sea level, and 6, ratio of absolute ambient static temperature
to absolute static temperature corresponding to NACA standard
atmosphere at sea level. The generalized performance data are pre-
gented in figures 7 and 8. The concept of flow similarity and the
application of dimensional analysis to the performance of turbojet
engines has led to the development of these factors with which data
obtained at several altitudes may be generalized. In the develop-
ment of this method of generalization, the efficiencies of the
- engine components were considered to be unaffected by changes in
altitude.

Effect of altitude. - The effect of altitude on generalized
engine performance is shown in figure 7 for data obtained at a
constant flight Mach number of 0.25 and altitudes from 5000 to
45,000 feet. .

Jet thrust, net thrust, and air flow were the only performance
date that generalized to a single curve at any engine speed or
eltitude for which data were obtained. Application of the gen-
eralization factors corrected the jet thrust (fig. 7(a)) and net-
thrust (fig. 7(b)) to a single curve at altitudes up to 15,000 fest
for all engine speeds. . At corrected engine speeds below 10,500 rym,
the Jet thrust and net thrust generalized to a single curve at
altitudes up to 25,000 feet. For all engine speeds, the corrscted -
Jet thrust and corrected net thrust increased as the altitude was
raised above 25,000 feet. The air flow (fig. 7(c)) generalized to
a single curve at altitudes up to 25,000 feet for all engine speeds;
increage in altitude above 25,000 feet decreased the corrected air
flow at all engine speeds.

Corrected fuel consumption (fig. 7(d)), corrected epecific
fuel consumption based on net thrust (fig. 7(e)), corrected fuel-
air ratio (fig. ' 7(f)), and corrected exhaust-nozzle-outlet total

temperature (fig. 7(g)) increased markedly as the altitude was
reised.

Failure of the thrust and air-flow data to generalize for all
altitudes and corrected engine speeds is attributed to the change
in compressor efficiency with altitude. Fellure of variables
depending upon fuel consumption (figs. 7(&) to 7(g)) to generalize
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to a single curve for any engine speed or altitude at which data
were obtalned is attributed to changes in compressor and combustion
efficiency with altitude.

Effect of flight Mach number. - The effect of flight Mech nume
ber ‘on engine performance generalized to standard sea-level condi-
tions 1s shown in figure 8 for data obtained &t an altitude of
25,000 feet and at flight Mech numbers from 0.25 to 1.07. The
effect of £flight Mach number on the generalized performance was
similar to the effect on the engine performance data presented in
figure 5. The data presented in figure 8 do not represent the -
absolute gensralized sea-level performance of the engine inasmuch
as the application of.the generalization factors did not correct
the performance data for various altitudes to a single curve.

Comparison of original and modified engine performance. - Data
showing the percentage change in the corrected values of net thrust
and specific fuel consumption based on net thrust for the modified
engine as compared to the original engine for several specific
operating conditions are presented in the following table:

(a) Corrected englne speed, 13,000 rpm™; altitude, 25,000 feet.

Flight|Corrected net|Change in |Corrected specific |Change in
Mach |thrust corrected |[fuel consumption corrected
number (1b) net thrust|based on net thrust, |specific
Orig- [Modi- |(percent) |(1b)/(hr)(1d thrusts fuel con-
inal |[fied ‘loriginal | Modified |sumption
engine| engine . engine engine based on
| net thrust
(percent)
0.25 | 2925 | 3150 .8 1.250 1.225 -2
.53 | 2760 | 3040 10. 1.370 1.355 -1
13 2760 3040 10 . 1.400 1.400 0
.86 | 2925 | 3210 10 1.445 | 1.445 0
1.07 SQSO 3490 14 1.510 1.560 3

8&ngine speeds are the maximum speeds at which data were obtained
over the complete range of test conditions.
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(b) Corrected engine speed, 12,000 rpm®; £light Mach number, 0.25.

Altitude {Corrected net|Change in |Corrected specific [Change in

(ft) [thrust corrected |fuel consumption corrected
(1v) . |net thrust|based on net thrust, |specific
Orig- [Modl-|(percent) |(1b)/(kr)(1b thrust)|fuel con-
inal |[fied Original | Modifled |sumption
engine (engine engine engine based on
net thrust
(percent)
5,000 2200 2320 5 1.175 1.165 -1
15,000 2200 |- 2320 S 1.220 1.200 -2
25,000 2200 | 2400 9 1.280 . 1.230 -4
35,000 | 2340 | 2480 6 1.365 1.365 0
45,000 | 2525 | 2810 11 1.540 1.490 . -3

@Engine speeds are the maximum speeds at which date were obtained
over the camplete range of test conditionms.

SUMMARY OF RESULTS

The following results were obtained from the altitude-wind-
tunnel investigation.of the modified X24C-4B turbojet engine at
simulated altitudes from 5000 to 45,000 feet, simulated flight Mach
numbers from 0.25:to 1.07, and engine speeds from 4000 to 12,500 rpm:

l. The average temperature pattern at the turbine outlet for
the modified engine conformed more closely to the menufacturert's
desired temperature distribution than did the original configuration.

‘2. A comparison of original and modified engine performance
data showed that with the modified configuration a thrust increase
of from 5 to 14 percent based on original .engine output was obtained
for several specific operating conditions.

3. Application of the generalization factors showed that per-
formance veriables depending upon fuel consumption that are obtained
at one altitude cammot be used in predicting the values of these
variables at any other altitude; however, thrust and air-flow values

can be predicted for a limited range of altitudes from data teken
at one altitude. .
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4. The specific fuel consumption based on net thrust increased

at all engine speseds at a flight Mach number of 0.25 when the alti-

tude was raised above 25,000 feet. Increasing the flight Mach num-
ber raised the specific fuel consumption based on net thrust at all
engline speeds.

Flight Propulsion Research Iaboratory,
National Advisory Committee for Aeronautics,
Cleveland, Ohio, December 22, 1947.
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24| 15,000]|1 239 | 24| 11901454 4,C00| 474 a7 84 18| B.5¢| 8,80 3Iv0[2L.67 0126|1029 | 4,208] 149 32)14,47]| 729(22.781 | .0140|1149
T8115,00011.42 | +24{118y;488; 5,000 4690 1461 137 49({11.01({20.83 441} 9,000} ,0111{1046| 5,290 244 87118.52]| 831] 9.552 .,0125(/1170
23 15,200]1.G638 | 23] 1197]450| 6,C00] 474 224 | 220] 120|1%.08|12.28] 532 4.433| 0L1Z{10v9] 6€,312] 389 212|21.68| 989| 4.666| .0125{1104
20 15,000(1.040] o24|1180[458] 8,000] 460 501 472| 313|19.69(15.76| 693| 2,214 ,0008[1C79| 8,470| 8401 557|53.1L0|1306| 2,345 .0110ji210
26(15,00011.040| 24| 21197|456| 8,000 473 484 | 473} 321[19.40{19.€6] 693 2,189} .0093|1072| 8,424 ©636| 568|32.57[1200| 2.27L| .0110]|1187
29]18,500|1.043] 24| 1190{455] 9,000 475 739 | 710| 512|24.20|24,61] 793 1,546 | ,009L|1073| 9,468|1262] 912[40.,90|1483] 1.€26| 010111187
30[15,000{1.046 | 26| 1190{453(10,000] 475 [10€4 {1021| 779]28,78{29.C1] 996] 1.279{ ,0096{114410,520{181E11286/48.6411863 M348 .0106)1267
31 LE,00001.0481 26} 11¢0|465(|11,000] 474 |1497 |[1449|1165|33,13[33.16[13231 1,136 .0L11{1273]11,583|2576|2071]|55.,94|2477 | 1.19€| 0123|1411
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32(15,000]1.049 |0.26[1190|4€5 |L1,500| 474 |[1718(1675]|1373|54.86|34.95[153% 12,110{92978] 2441 2868 0.0135] 1491
33[15,000[1.068) | .27{11d0{471]12,000] 474 |1943 {1397|1576{456.20|36.38]1790 «0137]|1429(12,648] 3373| 2806| €1.07| 3354 «O183| 1687
34|15,000]|2.053 | «27|1190]|476|12,500{ 480 |215) 2114|1781 36.76|37 .21} 2050 #0103 1H57]13,088] 37591 J167| 62 ,43| 3779 »0L68| 1687
35]15,000|1.204 | o52|1130]|464| 4,000| 49% 96 78 =2103]10.50[11.49] 320 .0085| 655| 4,208{ 139}-183|17,7b| 599 0084 7285
36{15,000|1.208 ] +53|1130|464| 5,000{ 499 156 | 131] ~96]13.02|13.,57] 385 «NOB2| 743| 5,235} 233)-171{22.11f 717 0N90) LP4
37|15,000[1,208 | 4535111901465 6,000| 499 245| 240] ~36|15.31]15.77| 461 08| 832| €,282| 427 ~64{26,85] BS8 ~2039] 912
38|15,000|1.206 | «35|1190|466] 7,000]| 496 363 | 558 21]13,25]18,74| bL37 .2082| 871 7,343} 60 37{30,33f 1002 SN0Y0] Us8
39115,000]1,204 | 52|1130[463] 8,000| 501 523 500| 124|21.,70|21.79| 625 +2080| 927| 6,360| 889 220|36,92| 1161 Q0071 1012
40)15,000(1.209 | -33]1186]|4€8] 9,N00[ 430 817{ 811 339]27.21[27.24| 736 oJ07b| 964| 9,522|1447] 605|4H.L8| 1389 »0084} 1079
41{15,000|1.207 | -55|1186]{469(10,000] 49) |1lls)l|1167]| 614|32.02|31,70] 962 008511066 |10, 560|2082| L095| 54 .09] 1812 0083 1177
42115,000]1.212 | +55|1186{472]11,000] 490 [1715|1675] 10:9] 86.98] 36,421 1374 «0103|121511,638|2988| L836| 62 ..56{ 2593 0116|1360
43115,000|1.213 | 253]{1186|472|11,500| 497 |1983|1334|1P57|38.15]|37.,77[1647 20119(1328112,087]|3450|2242]65,27| 3088 .JL31] 1467
44|15,000(|1.209 | .53|2186]|473|22,000] 500 |223u|2218|1508|423.45|39.16]1350 +0134[1421 112, 552| 3957|2690|68.99| 3¢39 «NL47) 1555
45|16,000(1.212 | .55|11B6]472|22,500] 500 |2530|2474)1749|41.13|40.62]| 2275 o01541103€ (15,088]4414|3120170.08| 4249 <1588 1683
46]15,000(1.436 | 74[1133{476| 5,000] 508 176 155|-~214(15,24)1€,76] 340 «0062| 95| L,320] 274|-583[25.62| €47 2070 674
47|15, 000 (a)| (a)|1197]|501| 6,000] 533 (a)]| (a)] (a) (a) (a)] 395 (a)] (a) {(a)| (a)| (a) (a)] (a) (a)] (a)
48115,000[1,429 | ,73|1190{480| 7,000] 531 396 | 385]~139(21,43(21,27} 446 «0068| 754 7,287| 6085|-247[3€.60| 826 20063] 817
49115,000(1,426 | .,75[1100|479| B8,000] 512 610| 607 -1.[25.80]|25.15] 563 LJ06L| 804 8,47211079| -21143.32[1060 20068 901
50115,000]1.425| +73[1190(479( 9,000 512 13| 892! 148{31.04|30.46] 688 .0062| 875| 9,531{1586| 263]52.11[{1795 J0069] 981
51{15,000|1.425 ] -73[1190]|482|19,000{ 512 |1383|1318| 487|36.01|35.63] 920 00711 9811|10,590]2343F 813|61,16]173° -0080] 1100
62115,000(1,418 1 .73]1190{486]11,000| 512 |1994 [1976| 994]41,34|40,308§1449 »0097/1280|11,638|3515|1767|69,47| 2726 «N1QY| 1320
53|15,000(1.413 | .72|2190]495(|11,500| 515 |2368|2326] 1299|143 .24 42.37| 1828 oOL17|1315112,121| 4156|2510 72 .94| 342 0130|1461
54116,000{1.419 | »,73|1190|503|12,000f 521 |2689|2645|1564|44.97|43.,98|2161 «0133[1431 112, 588147037781 ]76,022]4051 0147|1574
85115, 000 (a)| (a)[1190|515(12,500| 527 (a)] (a)f (a) (a) (a)]| 2494 (a)] (a) (a)] (a)] (a) (a)} (a) (a)| (a)
56195, 000 (a)| (u)|2190)519|12,500| 33 (a)! (a)| (u) (a) (a)j2404 (a)] (a) (a)] (a)| (a) (a)| (a) (a)| (a)
7]25,000|1.042 1 .24| 778|483 4,000] 448 72 61 16| 5.75| 6.14| 283 LO137|1068 | 4,332] 166 44(14.44] 834 «INE0] 10538
S81w5,000{1.041 | 24| 778[487( 5,000] 449 98| 102 45] 7.5 6.0L] 345 «0131|1068( H,408| 277 122(18,47]|2014 «J160) 12248
59125,000]|1.041 | .2 778]491| 6,000| 447 157 161 891 9,59 8.90] 405 2 0.20]1065| 6,504 4%8| 242(|23.56|1194 2901411240
60[25,000]1.042 | 24| 778|494 7,000 447 229] 242 144|11.54|10,33| 461 oJLLE| 104 7,588| 651 590 |28415] 1359 2153|1724
€1]25,000)11.046 | o2 7781462 8,000]| 445 351 348| 230]13.54|18.46] 5H4L «0109|1043] 8,688| 953| 626|54.6C]1601 L0120 1,37
2125,000(1.044 | 25| 778|464 9,000 442 545 528 J93[16,90[(17,,04] 633 «0L04]11057] 9,774 24361106942 ,35| 1870 20123( 1246
65[25,000[1.,049 | 26] 778/466(|1,000]| 442 782 779 608[20,00|20,14] 763 00103[2125]10,910f2119{1654| bi.11]|2264 0123|1539
64|25,000]|1.051 | 27| 777]475|11,000| 442 [1091]1076| 879{23.17{22.79] 991 201191277 ]12,001(P950]2394 | 57 .33 2944 20141] 152
65125,000[1.081 | 27| 731(483[11,500] 442 [1259]{1242|103¢|24.24|24,00|1159 «0133{1362 |12, 4713565(2877}60,19] 342 +01568] 1521
66(25,000]|1.047 ] <€| 784|492{1%,000] 442 |1420]|1395|1191| 24.91|24.,72| 1346 o0L50{1483|13,00037€5|3PL5| €1 .€9| R9ES 2179|1765
67{25,000{1.,049| .¢6| 781|506|12,260] 447 |1497|1465|1257)24,92)24,74| 1462 «OLEB| L1565 |1B,376|3969][3400( 61 .38} 455) 0194|1062
68|25,000]|1.206} .b3] 778]461| 4,000| 452 73 76| -52| 7.71].7.,78] 2490 00U K78 4,404 207|-141[19,03]| 746 «NINY| Br2
€9|25,000}1,207 | 53| 778|463 5,000] 482 1181 120] -28| 8.94| 9.34| 325 «O101) 720} 5,505| 306| -76|2L.00| 973 0122 Bv73
70}25,20011.202 | o522 781|451 6,000| 465 182] 114 -5{10,91{121,19] 395 20101} 822 6,510| 309|~184]v7,04|1161 .0118] 967
71[25,000]|1.209 | o53| 78L|467 7,000| 454 26l 274 50| 13.,40|13.61] 456 oNNV0( 843 | 7,693| ABE| 279|8Z.05] 108 010918
72(25,00011.207] o563 781|453| 8,000| 469 400 $94] 132|15,49)15,93] 512 20092 897] 84,6801 o] ~o88.68]15H0H 20108] LOLE
75|25,000(1.710| 053 781|454 9,000] 465 602 | bLB6| 263[19.,06(19.46] 585 o085 940] 9,77411087| 712[147,54|1715 ,0100| 11043
74[26,000]1.,211| ,53] 781|458(10,000| 466 884 861 477|¢2.Lv|22.66( 779 «0090]2054 [10,850] 2342 {1297 | 56,43 9143 oMOS| 141
75|25,000[1.210] 53| 781]458(11,000] 465 |1248]1212) 778{C:.63|25.62] 1001 2010911226 1), 9046|3285 12108|63.,938[2945 2012814724
76{25,000(1.020] o54] 774]460)11,500] 465 |1446|1419| 954|re.v1loc,71]1177 «D121| 1321 |17, 511 | 3BBI[2608| 67,68 34908 014411061
71| 25,000[1.207 | .55 774|460|12,000] 465 |1621}1570] 1109]| 27.27| 27,58 137y 20140|1425 15, 000]|4290 | 3032 168.97| 4090 SI1661 177
78125,000]|1,209| .53 781|466|12,500| 465 118531773 1998|28,13{23.53] 1€45 +0Ll62]1567113,075[4805]|35616]170,17( 4840 20190 1847
79|25,000|1.202] ,52| 796]506112,500] 491 [1720]1546] 1195 27.53|7.70] 1542 «0156]|1554115,148]4428]5176{69,36]| 4524 SMTH1TT0
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PABLE I - PERFORMANCE DATA FOR MODIFIED X24C-4B TURBOJET ENGINE WITH 170-SQUARE-INCH EXHAUST
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80]25,000[1.420|0.73] 778]465| 5,000f 469 119| 117}-129/10.80|11.10] 315 (r)|0,0081| 569| 5,530| 318|-351|26.56 948 (a)0.0099| 696
81]25,000]1,408] 72] 7811453 6,000f 473 200] 174 -113]12.66]13.27] 390 {(a)]| -0086] 648| 6,600} 471]-306]31.13|1162 (a)| .0L04| 785
82|25,000)1.4153| 72| 781|467| 7,000( 471 305| 307| -51|15,76]15.63] 395 (a)| +0070] 701| 7,728| 832|-138|38.67|1181 (a)]| .0085| 855
83125,000)1,412| 72| 781|468| 8,000| 473 472 462 39| 13.62|18.61| 476(12.208| 0071 794| 8,800[1252| 106|45.86|1418|13.377| ,0086| 961
84(25,000({1.424 73 781|459 9,000 473 710! 687] 176|22.21)22.36] 563| 3,199! 00701 854 9,909; 1861 477|54.65[1679; 3,520 .0085| 1035
85|25,000[1.431| .74] 768{457(10,000] 471 [1081]|1046| 434|26.51|26.62] 729 1.680| ,0076] 972]11,050| 2609|1165 64.42|2163| 1.857] ,0083|1187
86]25,000|1.418| 73] 788|462|11,000| 475 |1548|1486| 804|29.79]29,70 10791 1.342] .0101|1189]12,089] 3990 2159|72.78| 3184 1.475| 0122|1436
87|25,000{1.428]| -73| 774[461[11,500| 474 [1790(1719| 2006} 30.87|50.87 1292 1.284| .0116|1307[12,662|4700{2750]76.66(3889( l.414| .014111584
88[25,000[1.415| 72| 7881464 |12,000| 475 [2022|1956| 1228 32,18|32,40] 1547 1.265| .0134]|1408|13,212| 5252| 3284| 78.48[ 4573 1.303| .0162|1706
89]25,000]1.426] 73| 788]469{12,500} 4735 [2257(2183] 1417] 35.26]58.57 1845| 1.302| .0154|1517|13,775| 6861] 3805|B1.04| 5459 1.435| 0187|1842
90|25,000]1.622| 86| 781|459| 6,000| 497 220| '191|-210|14.66|15.56] 360 ()| .o068| 523| 6,570 517|~569|36.27|1068 (a)| 0082 627
91|25,000/1.630| .87 78l}1462| 7,000f 492 328| 320(-164|17.71]17.19] 395 (a)] .0062{ 630| 7,707 8¢7|-444]45.58}1178 (a)} ,0075| 764
921 25,000(1.627( .86 781{4635( 8,000( 492 505} 498] ~69]20,79120.25] 441 (a)} .0059] 707} 8,808{1349]-187)51.15]15156 (a)| .0071] 857
93] 25,000|1.635] .87 7811462| 9,000( 492 802| 788| 108{24.91|24.38] 557| 5.066| .0060| 802| 9,918|2135| 287|61.24)1603 5,585 0073 974
94|25,000{1.624| .86 781{472|10,000f 485 [1242{1212} 431[28.91129.28| 729 1.691| 0070 943|11,090| 3285|1169|70.62|2190| 1.875| 0086|1159
05|25,000|1.628{ .86] 788]474[11,000] 486 [1836(1767| 856|33,57(53,6211152 1,346 | .0095| 1166(12,138{4144}2298{81,35/3427]1 1.48)] .011711432
96]25,000]1.629| .86 781|481(11,500| 488 [2100|2029]1084]|354,76|34.61 1414 1.304| .or13|1297112,719]| 5497 2937|085.14| 4236| 1.442| 01381586
97]25,000}1.632| .87] 788|488)12,000] 489 |2378)2285 1295| 36.31] 36 .36 1700| 1.313| .0L30|1399[13,260| 6135|3477/ 88.23| 5044 | 1.451| 01591708
98| 25,000|1.629] .86 788}495|12,500| 490 |2634|2549] L535| 57 .24 57,42 2004( 1.306 ,0149] 1523 (13,800 6844 4121 90,57| 6940| 1l.441| .0182|1857
991 25,000|2.065[1 .07 781|473 8,000| 511 629 | 601|-244|25.,33|24.91| 451 ()| -0049] 599| 8,944|162u]-661]|61,38{ 13566 (a)] 0062 749
100} 25,000[2,070{1 .08 774]475| 9,000] 510 [1014f 980 -10]29,68|29,29 b42 (a)] .0051] 734]10,080] 2679} -27|72.45]1680 (a)]| .0064| 920
101{25,000(2,052 |1.07| 781|476(10,000| 511 |1571 (1528 S79| 54057 35,81 803| 2,119| 0065 92411,170|4139|1027|83.94|2430| 2,566 ,0081( 1208
102(25,000|2,055|1.07| 781]483]{11,000| 510 |2302{22b1] 944|$9.33]|38.29 1383] 1.465| 0098 1178|12,298| 6098 2557| 95.30(4189( 1.638{ ,0122f 1475
103|265,000[{2,.064 (1,07 781(484|11,500( 511 [2704 (2G40 1248{41.75/40,56 1750 1.402] .0116|1320]12,857])7152) 3381) 10L16) 5500{ 1.568] ,014611650
104 25,000(2.012 |1,05] 781[494{12,000| 511 {2945[2671[ 1479(42,43|41.,47|2049| 1.305 .0134] 1429(13,368| 7778| 4007| 108.18] 6184 1.543| 00166 1773
105|25,000/2.055|1.06] 781]49812,500| 513 |5249|3195] L734(44.,09]43.02 2415{ 1.393| .0152|1531[13,913|8735|4741|108,30{ 7349| 1.550| .0188|1897
106] 35,000|1.049| .26 493|486| 5,000[ 455 67 73 42| 3.64( 4.27] 266 6,353 ,0203{1171| 5,375 313{ 180 14.53|1227 6,817 .0235(1354
107)35,000{1,045| o245 493|488| 6,000| 454 99| 108 62| 5.08| B5.27] 25| 5.242| .0178/1196| 6,456 442 266]20,26]1501| 5.643| .0206 1385
108} 55,000] 1,043 -.24] 493) 506} 7,000] 456 147] 160 106] 6.83] 6.43] 360| 3.396] .0146|1202{ 7,5L1] €87] 455|27.32{16b8] 5.644| 0169 1384
109|35,000| 1,045 .25 494|489 8,000| 460 222 218| 151] 8.1s 8.09 415| 2.748| .0141|1171| 8,552 936| 648]32,72[1904| 2,938 .0162| 1339
119 55,000[1.089] .24] 493|489 9,000| 458 314! 232| 256| 9.92| 9.52| 476| 1.859| 0123 1175]| 9,639] 2425 1099} 59,75| 2188| 1.991 -0153( 1348
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111 /35,000}1.049 |0.26 | 4931492 110,000] 458 465 476 I7T2112,17)11.94] 547] 1.470]0.0125]1195]10,710{2043 |1597|48.77|2514 1,574 JO.0143}1371
112 135,000 |1.055] .27 | 493|494 |11,000]| 456 661 | 663] 535[14.24 13,77 683| 1.277| ,013511328|11,825|2846 2296 [56.85{3151 | 1.372§ ,0154 |1535
113 [35,000|1.063 | .27 | 493 (498 [11,500| 454 774 | 760| 627 |15.10114.62] 778] 1,240 .0143|1413 |12,386 {3259 |2688|60,18|3596] 1,339 -,0166}1651
114 |35,000)|1.057 [ .28 | 493506 [12,000| 453 909 895| 754 [15.43(15,30] 920 1.220] 0166|1559 [12,048|3841 {3236 (61,38(4261 | 1.,317| .0193{1815
115(35,000[1.,212 | 53 | 500|473 4,000| 455 62 54| ~24| 4.64| 5.60| (a) (a) (a)} 730| 4,400 229 [-102{L7.85] (a) (a) (a)| 883
116 [35,000)1,201 ) .52 ] 493|473] 5,000 452 69 67] -21] 5.36) 5.39] 230 (a)] 0119 854 5,500] 298] -90/20.91]|1086 (a)] .0144|2033
117(35,000(|1.185| 50| 493{476| 6,000| 452 112} 107 1] 6.74| 6,74 ] 320|30.00 «N1321 B866| 6,582] 459 4126.,37|1507 |376.,750 | .0159 1042
118 |35,00011.209 | .53 | 493|481 7,000} 453 161] 1€8 36| 7.,93| 7.99| 345] 9.583 | .0121| 875{ 7,700| 721 | 155]30.94|1629 |]10.,510} .0L46]1059
119{35,000(1.205| .53 | 493 (465 8,000 446 260( 251 83 {10.23 (10,03 | 405(° 4.380 | .0110( 896 8,864 {1077 | 356 (3D.63(1826 5,410 .0135{1200
120]35,000|1.201 | .52 | 4931468 | 9,000| 446 399| 396 198[12.19(12.27| 471} 2,379 0107 | 950 9,972 |1700| B850]47.22|2240] 2.635}| .,0132]1178
121(35,000]1.209 | 53 | 493]470]10,000| 447 592| 586 345|14.54{14.46| 583| 1.690| 0111|1072 |11,080 2515 {1481 |56.32|2772 | 1.872] 0137|1316
122 |35,000(1.207 | .53 | 493467 |11,000| 447 846 834 559 [16.70[16.34 | 773| 1.383 | 01291267 (12,166 3580 [2399 |64.01 3669 1.529| .0157(1650
123135,000|1.207 ] .53 | 493483 |11,500| 449 971 ] 966| 682 117.20|17.00] 894 Y.311 | 0144|1379 (12,696 [4146 |2927 |66.07 4236 | L.447] .01L76 1581
124 135,000(1.211 | o553 | 493 489 (12,0000 449 | 11122097 801 {17,74{17.58 |1050]| 1.311 | 0164|1514 |13,260}4708 |5438 |68,91 14980 1.449 | 0201 }1847
125(35,000(1.206 | .53 | 500]495 12,159 450 |1148{1138]841 |17.98|17,.83 [1099) 1.307 ] ,0L70]1557 {13,390 [4816 [3550 |68.05[5126 | L.440} 0206|1890
126 |35,000|1.404] .72 | 500|464 | 5,000| 446 80 88| -66| 7.03] 6,79 | 340 (a) | -0134| 598 | 5,660]| 372 |-279|26.,28|1629 (a)]| .o172] 766
127(35,000(L.420( .73 | 493468 6,000| 446 133| 135 -50| 8.,31{ B.74| 325 (a) | .0109{ 617 6,810 579 [~-215|31.42]1883 (a)| 0140} 796
128(35,000|1.422 | .72 | 493 (472] 7,000 445 213 200| -20{ 9.99|10.40] 365 (a) | 0102 694 7,945| 858 | ~86 [37.78|1778 (a)] .OL31| 894
129[35,000]1.420] .73 | 4931474 | 8,000} 445 313}) 302 31 12.20112.00] 410]13.226 | ,0033| 769} 9,0801296) 133 146,13|1997] 1.502] ,0120] 990
130135,000(1.424 | .73 | 493(470| 9,000] 441 504 | 495| 159 [15.12|14.78] 481} 3,025)] ,0088} 857 |10,269]2125| 682 {56,88(2356 | 3,.455] .0115(1116
131 135,000|1.428 | .73 | 4931471 |10,000| 441 765]| 764 | 368 17,78 |17.43] 618| 1.679 | .0097| 998 |11,420(3279 [1579 |66.832|3029 | 1,918{ 0126|1301
132 {35,000(1.,430| .73 | 493|474 [11,000| 441 |1090]|1073| 626 |20,01|19,59( 859| 1,372 | ,0119|1213[12,562 [4605 2687 |75,2014210 [ 1.567 | 0156|1562
133{35,000]1.422 | .73 | 4931481 |11,500| 441 {1261 |1237| 778 |20.71|20.44 |1021) 1,312} ,0137|1346[13,122 |5309 {3339 |77.,30{5000| 1,497 | .0178 1751
134 135,000)1.422] .73 | 500487 ]12,000] 443 |1434|1398] 920]21,52[21,33 |1211] 1,316 | .0156)1480)13,656 [5916 |3893 180.03|5832 | 1,498 .0202 |1917
135|35,000] (a)] {(a) | 500(499{12,2905] 445 (a)| (a)]| (a) (a) (a) 13502 (a) (a)| (a) a)| (a){ (a) (a)| (a) (a) {a)]| (a)
136 145,000(1,046 | .26 | 303(472| 9,000] 455 2031 195] 147 | 5.79| 5,96 365] 2.483 | 0175|1242 | 9,675|1362 (1027 |37.61|2740| 2,668 | 0202114326
137 (45,000(1.059 | .28 | 303441 110,000| 448 326] 332 261 1{ T.67| 7.75] 421 1.613 | .0152(1239({10,850|2318 (1823 [49.36[3190] 1,750] ,0180(1458
138|45,000(1.059| 28 | 303|454 (11,000]| 453 453] 466| 386 | B.61| B.56| 552| 1.430| ,0178(1462 |11,869 |3254 |2695|55,72|4159 | 1,543 | 0207|1702
139145,000]1.050] 0,27 | 303)449]11,220] 450 488] 493)] 419| 8,68] 8,78 568] 1,356 | .0182|1514 |12,129|3443 [2926 |56.07 4288 ] 1.465] .0212]1770
140|45,000[1,208| .53 | 303|482| 4,000} 45 22 27! -12| 2.,35| 1.96] (a) (a) (a)| 842] 4,400]| 189 | -84 |14.92| (a) (a) {a)|1018
141|45,000(1,201| .52 | 303|483 5,000/ 4 48 43 1] 2,57| 3.14| 192|192 .02071 920]| 5,495] 300 7]16.33|1473 | 210.4 «0R251 1111
142145,000(1.198] .52 | 3035{485| 6,000 455 64 71 1| 4,27 30,64} 220pR20 00143 | 958 €,576] 496 7{27.,21 {1684 | 240.6 0172 (1151
143145,000(1.201 | .52 | 303(488| 7,000| 460 98] 104 19| S5.14| 4.50] 255|13,42 0138 | 9921 7,630] 726 | 133(32.93|1941 |14.59 0164|1178
144)45,000|1.190| 51 | 310}491| 8,000} 453 154) 188 621 5.98] 5,91 305| 4.919] .0142|1011] 8,776 |1079| 42337.21 /2284 | 5.400] ,0171 1216
145145,000]1.,198| .52 | 303|492| 9,000] 454 233| 240| 119 7.43| 6.,90| 340| 2,867 | 0127|1075 9,873]1676| 831 |47.30|2605] 3,135 01531293
146 (45,0001 .,246| .58 | 289[475(10,000| 450 383) 284 237| 8.2)1| 8.40) 426] 1,797 | 0144|1212 {11,080[2012 |1735[54.25(3456| 1,992 | .0177]1488
147145,00011,190{ .51 | 310(482(11,000| 452 560| 546 386{10,03]110.00] 578 1.497| 016011421 112,089 (3727 |2635|62,3014336| 1.646] ,0L93 (1717
148|45,000|1.220| .54 | 303}4886|11,500| 450 647 646] 464 |10,67(10.20] 658 1,418 .0171]15686|12,708 14511 |3240]67.43|5077| 1.567| 0209|1937
149]45,000(1.382| .70 | 317]493| 4,500]| 452 38 37| -35| .56 3.96| (a) (a) {a)| 573| 5,049 247 |-234119,99| (a) (a) (a)| 721
150145,00011.406| .72 | 3031500 5,000f 455 52 50| -43| 4.22| 4.15] (a) (a) (a)| 680 5,620| 349 |-300(26.22| (a) (a) (a)] 859
151|45,000|1.413] .72 | 303{468| 6,000| 439 79 981 ~14] 5.13| 4,90]| 255 (a) | 0138 703 6,852 684 | -98[31.,37|2034 (a)| 0180} 917
152145,000]1.465| .76 | 3031475} 7,000 440 1431 139 =21 6,14] 6,61] 294 (a)] 0133 709} B,036] 971 ~14137.55|2357 (a)] -0175] 934
153]|45,000[1,396| .71 | 303]|484| 8,000] 441 200] 201 49| 7.04| 7.23} 335] 6.837| .0L32| 840 9,104[1404 | 342 [43.20|2662| 7,784} .017111088
154|45,000(1.397| .71 | 310|483] 9,000} 441 318| 316| 117| 9.22] 9.02| 390| 3.333| .0117| 906[10,242|2167| 799[55.30{3030| 5,792 .0152|1176
155|45,000(1.396] .71 | 303{482[10,000| 446 455] 449 232[10,01| 9,95 451 1.944| ,0125[1086}11,320{3135(|1620(61,75|3565| 2,201 ,J160|1391
156145,000|1,380| .70 | 303|494 |11,000| 459 646| 627] 383|11.25[10,92| 588| 1.555] ,0145|1395(|12,243|4378 [2674(70.58|4570| 1,709] ,0180|1728
157145,000]1.400] .72 | 303]502]11,500] 454 8os| 789]| s22]12,00)12,01] 739] 1.416] .0171]1540]12,903|5610]3645]|74.68|6790| 1.588] ,0215/1939
158145,0001{1.413| .72 | 305]509111,666] 453 834| 827) 551112,38|12.03| 768] 1.394 | .0172|1600}13,124 5775|3848 |76.84]6033| 1,568 | .0218|2026

8pata not obtalned.
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NACA RM No. SE7L22b

TABLE II - AVERAGE PRESSURES AND TEMPERATURES THROUGHOUT MODIFIED

(Stations identified
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bt
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15 16 171 3el s 20

Altitude (ft)

Ram-pressure ratio

Tunnel statlc pressurg
po (1b/3q It abs.)

Flight Mach number

porature

unnel tem

Engine speed, N,‘rmn o

Not thrust, I, (1b)

perature

ndicated tem

Total pressure, Py
(1b/8q f't abs.)

Static prossure, pj

(1b/sq ft abs.)

perature

ndicated tem

T
Ty,2 (°R)

Tot.al nrossure,an
)

Tot.al pressure, Pg
(1b/8q ft abs.

(lb/sq ft abs.)

2

tatic pressure, p

Compressor stator-stage
static pressure, Pz

(1b/sqg ft .abs.)

(1b/sq ft abs.)

S

- -

(R LYY R
-
Q00000
OO0 0
00000

-

5,000

-
[eX o]
Q0
(=X~

030N | Run
won
-

5,000

- .-

H
&
aoumnna
ooéogo
888888

-

»
16| 5,000
17| 5,000
18| 5,000
13| 5,000
20{ 5,000
21} 5,000
22| 5,000
23| 5,000
24115,000
85115,000
26|15,000
27(15,000
28|15,000
2915,000
30]15,000
31]15,000
32(15,000
33/15,000
34(15,000
35(15,000
36(15,000
57(15,000
38(15,000
39]15,000
40{15,000
41|15,000
42|15,000
43]15,000
44(15,000
4515, 000
46]15,000
47]15,000
48{15,000
49{15,000
50{15,000
51]15,009
52|15,000
53[15,000
5415,000
55(15,000
6115,000

1.040
1.044
1.046
1.047
1.048
1.048
1.052
1.053
1.939
1.4
1,038
1,043
1.040
1,043
1,046
1.048
1.049
1.051
1.053
1.204
1.208
1.208
1.206
1,204
1.209
1.207
1.212
1.213
1.209
1,212
1,436
(c)
1.429
1.426
1.425
1.423
1.418
1.413
1.419
(c)

(c)

#0989} 1753
.09]1752
«10[ 1752
»10] 1752
«10{1752
11| 1752
11} 1752
«13j1753
.16] 1753
«18| 1757
+18|1753
«2411752
«2411746
«2411753
241752
«24|1753
«25|1767
«26|1767
.26|1760
+26|1760
«26|1780
27| 1760
«27| 1760
+24|1190
.2411189
«23| 1197
«24[1189
«2411197
«24(1190
«28(1190
«26121190
«26§1190
»2711190
«27§{1190
+«52}1190
+5311190
«5311190
«5311190
.52]1190
+53]1186
«53]11886
«53{1186
«5311186
»5311186
+53[{1186
«7411183
{e)}1197
« 731190
73] 1190
+73]1190
731190
731180
«7211190
7311190
(e)[ 1190
(e¢)11190

Gaa|T
0od| Ty (°R)

469

o o o
RS
@3k

477
48B4
486
486
469
471
470
474
473
474
474
477
479
484
489
496
454
458
450
458
456
455
453
465
463
471
476
464
464
465
466
463
468
469
472
472
473
472
476
501
480
479
479
482
486
495
503
515
519

8,000
9,000
10,000
11,000
11,500
12,000
12,500
4,000
5,000
6,000
7,000
8,000
9,000
10,000
11,000
11,500
12,000
12,500
5,000
6,000
7,000
8,000
9,000
10,000
11,000
11,500
12,000
12,500

614
1029
1257
1508
1749
-214

(c)
-139

-12

148

457

994
1299
1564

(e)

12,500

{c)

g99900sss]
BeRPoRoo®| T1,1 (°R)

503

DN MUU UG OO b b Db b e B o 0B o B DD D b b B VUL b O O
R HRERAOMQOOOUODOOOOOUOINNTII N1 NO0O0O0QWVOWOOROKHKMHW
HBEDNODHDHWQOOUNOROOOIATODRONUAWWR ARNOUDUWHRNDOOWOOVWROOVNUY

528
534

1767
1769
1771
1773
1775
1778
1784
1735
1797
1798
1803
1824
1820
1826
1825
1824
1847
1853
1850
1852
1853
1859
1863
1237
1240
1242
1243
1248
1243
1248
1251
1253
1256
1259
1432
1438
1437
1436
1434
1436
1235
1442
1445
1445
1446
1700

(c)
1704
1700
1699
1697
1696
1688
1697

(c)

(c)

1758
1756
1749
1739
1724
1702
1670
1835
1616
15994
1587
1815
1805
1802
1790
1772
1785
1729
1680
1686
1664
1653
1840
1230
1228
1225
1203
1207
1182
1159
1130
1118
1109
1104
1422
1422
1414
1405
1389
1366
1336
1307
1296
1277
127
1681
(c)
1666
1645
1620
1588
1548
1522
1514
(c)

{c)

502
504
504
506
505
504
507
505
505
505
500
514
514
511
511
510
501
500
494
501
501
502
504
474
469
474
469
473
475
475
474
474
474
480
495
499
499
498
501
490
491
490
497
500
500
508
533
531
512
512
512
512
515
521
527
533

17681768
176911769
177141771
1773|1773
1775|1774
1776|1778
178011783
1786|1732
1791|1795
17911795
1795 |1800
1824|1821
1819 {1815
1825|1825
182311820
1823|1824
184411845
184811850
18431847
1845 {1849
1845|1848
18511853
185311858
1237 {1238
1239 {1237
12421242
124011239
124511247
1241 [1243
124511248
12471251
1248|1253
125111255
125311268
143311427
143811431
1437|1431
1435 |1429
1433|1426
1434 |1426
1432.11424
1437|1429
1439 (1432
1434 |1427
1437|1438
1699|1682

1701|1683
1697|1696
1696|1696
1693|1697
1688|1690
1681|1684
1689 ]1672

()} (c)

T
2
a0
©

1755
1748
1737
1720
1695
1670
1657
1645
1637
1817
1809
1807
1797
1785
1783
1958
1720
1725
1707
1599
1691
1233
1231
1230
1211
1216
1196
1179
1159
1150
1144
1141
1426
1427
1421
1412
1400
1383
1359
1340
1332
1317
1314
1686

1673
1657
1638
1812
1580
156C
1558

(c)

1781118091 1837]| 1866| 18871908
1787|1829/ 1879] 1914| 1949|1991
1794|1865| 1935 lggé 204112104
179411893 1984]|2055|21332231
178711921 | 2048] 2139|2266 |2407
180811963|2111{2245]2428|2818
1780|1942( 214612350} 2504 2878
1676(1857|2105|2380(2703| 3034
159811753) 2035|2337|2717|3077
152011680} 1942|2259|2667 3047
1443]1570[1845|2175|261213013
1829|1865|1835(1914}1335{1370
1823)1880{1922{1957{1339 2042
1852(19221992120422105 2168
1836 1942(2041|2111|2196|2294
18451197812105]2204 2330|2464
187312035|2189|2330|2541 |2746
18371200612232|2450|2717 12939
1713{1880{2168|2450(|2802 {3147
1725 11894{2175|245012795 | 3133
161211774 12056(2380(2767 [ 3203
1570|1711]|2006{2330}2760 3154
1485(1619|1901{2239(2583 | 3105
1246 |126711283]1303{1324 (1338
1245 [1288(1323]1344[1372 |1414
1253131011365]|140111443 1500
124511351 11435]|1513{1604 [1717
1260|1359 ]1450|152111619 (1726
1267 |1373}1479]159811753 (1908
1225 |1345|1500|1655(1838 12042
1134 |124611436]11648|1887 |2133
1077|1176 1356|1591 1866 [2126
1014 1110511236{1528|1824 |2105

95811042|1225§1465|1774 |2083
1436 {1465 1486115071535 [1549
1445)1493(1428|1555|159111634
1443 11507{1556 (1598|1655 {1711
144311528]1598]1855|1739}1817
1450 [1556]1655|1732|1852 {1971
1454 |1566{1693|1827|1989 2185
14111538 )17211830|2094 |2312
1320|1446 |1665 (183021582425
1278 |1397]1615 | 1862|2165 |2446
1207 (1320113381791 |2122 2432
1151|1249 14681728 (2080|2411
1697 |1755(1788|1831 |1873 1915
1697176711824 (1880[1943 2007
1711 [181C|1887{1964 |2056 2147
171111838]1943}2042 (218312316
1718 {184511993[2140(2323 |2514
1676 [1817[2021|2204 [2436 (2675
1584 ]1732[1378}12225 |2528 2816
1507 11655 11915 |2190 /2528|2851
1458159811859 ]2147{2521 |26873
1401 {1317|1577{1253|2281 [2847

ANsnufacturer's

instrumentation.
PData not obtained for turbine stator-stage static pressures.
SData not obteinod,

1415]15421180212112]2499[2866

Y

"~
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NACA RM No. SE7L22b T 15

X24C~4B TURBOJET RXGINE WITH 170.6-3SQUARE-INCH RXHAUST NOZZLE
in figure S.}

21| 22 | 25| 24 | 25 ) 26| 27| 28] 29| 30|31 [ 32] 33lse | 35| 36| 37| 38 | 39 | 40
© < © ] Q
1 é K 1 >
3 - 3 3 [ 3 [10]
] Pt ~ N [ (2] T2] » e o o~ Q, Pd @ =Y
Compressor stator-stage |8 | & | | 2 | | [%, |2 |8 |8 |* [|%% | |8 [|™ -
static pressure, p3 e & s &l 2t el sl 8 2 o |l s 25 2 Pl B2l I
(1b/sq £t abs.) € |5 153|828/ 23]|485815215 |8 |52|53(22|8 |53]|33
o Eed 0« na -3 I na » el Qs [ aag s @3 [
4f @ L] ] ] w L] @ n kd 1] <
el o~y 0L o S4B PPy o e~ | O™~ o o9 L} T~ Q2 $q 42
om| o] K| HM| an| R | e o o) M| S et o | G| aa
20 | 20| & 2 =% a. 2o |20 | a 3 20 | =
i 0 O P I B Pt I e P P B PR X
ot et SN SN BN @ N | | AN SN o o o BN e
T 4T 00| od| s8lws el g 4T wgleslgalc dos) 5a
718l 9ollu |[Sgi8g 82| & 82 jadiédl solas|ac|aZlazl sz s
1943|1978|1999|2013} 1985|532| 534 | 2050} 2049] 2032} 2010{2006] 1234 {1306} 1809} 1802| 1786] 1216| 18011 1755

2041]21041213912174|2152]550|553{2229] 2231] 2201|2167{2167|1227|1301| 1841]| 1836|1799|1217|1834| 1751
2181|2273]|2336]|2386]2336|573| 576 | 2483] 2484} 2440]23922392]|1211{1285| 1891 18721 1822] 1200{1881| 1768
2336]2470]2562|2063| 2597|5981 603 |2800| 28081 2743|2674 | 2678|1209 {1279 1953| 1949 1863] 1180|1946 1777
25551273112871|3019(2984| 6261 63213257| 3259] 3174| 3076|3083]1199 [1279| 2050{ 2041|1919{ 1162[2043| 1793
2822|3061 13273|3512| 3505 658| 666 | 3863| 3871| 3762} 3632 } 3643|1205 (1290 2202{ 2196|2007 1180{2193| 1812
3146| 346313772 |4132{4209{693| 702 | 4673} 4667} 4528|4371 |4378|1234 {1311}2429] 2414 |2158]1196]|2408| 1866
3386|3816 {425214801|5027|731[737|5616] 5618} 545115263{5273]11332 [1421| 2764} 2739|2392] 1300|2731| 1962
546413942 1447015125(5414}746| 7576108} 6118 5936|5735 {5745{1399 |1504|2970} 2950|2546 1363|2916] 2038
348313998 14603{5373| 5786|765 776 {6494| 6504| 6313}6110|61281485 |1610| 3152| 3118]12686| 1428} 3092| 21121 10
346414069 1476656811 6280| 780|790 }6931| 6927 8T2T]{ 8851 |6585|1578 {1696| 3363| 3309|2851 | 1501 | 3293 2223] 11
199112027|2012[2041}1984 540|542 |2055] 2055} 2033|2009 [2005]11095 {11471 1807| 1801]|1780| 1078|1804} 1758| 12
2091]2147|2126[2190|21191556|560 |2231] 2232]| 2196|2154 [2161|1129 [1193{1836| 1830]1788{1113|1828|1749{13
2246123301238712422]|23371578| 580125091 2506| 2455|2405 2408|1157 (1226 1893| 1887]|1835{1143|1884| 1759} 14
240712526 |2633 126952597602 605 }2829]| 2829| 2761|2688 |2688|1157 [1220| 1960| 1949|1863{1149{1355( 1784| 15
261912788 |2920 |3062{2985 627634 {3273 3281 31923096 |310211167 |1237|2046] 2042|1924 113512043} 177816
296413196 3407|3647 3604 | 6531660 {3995| 3999] 387613745 |3756 {1153 {1233| 2238} 2239 |2035[1130{2236]1810| 17
3288|3619 [3935 | 430814365 | 686|694 [4878| 4872]| 4723|4555 |4566{1203 12702479} 247112203/ 1160{2472|1855| 18
[ 3506|3949 (4414 1498415231 | 716 | 723-|5849| 5850| 5673|5475 {5484 {1289 (1372|2827)|2809|2455|1252 |2800|1913] 19
3485|3921 [4379(4921]5163|724 [ 731 |5762| 5752| 5581|5388 {5393 1301 (1381 2798|2781 |2427|1268|2768| 1906| 20
3527|4020 4555 [5224{5505| 744} 752 |6224] 6237| 60455836 5850|1373 [14569| 3009|2992}2553| 1338 |2962| 1963 21
3576|4132 |4752(5555|5977|762{773 |6712} 6730} 6523|6310 |6326|1469 [1576{ 3214|5189 2748|1416 3164} 20356} 22
13562 [4182 4886|5836 6442 783|794 |7114| 7110| 6906|6716 |6734 | 1581 {1689} 3414 337212903}1497]| 3349} 211823
1366|1387 |1401{1401[1359]502|502 {1413 1415] 1401|1384 |1384|1050 |1114|123111225|1211]1028{1226}1190|24
144211492 |1485[1527|1478|515|516 §1562| 1562]| 154011508 (1513|1066 |1138/1261]125911226|1044{1252|1192|25
124911619 {1662}1690]| 16335401543 11751[1760| 1725|1683 1683|1088 |1160|1304}1296]{1258|1076 {1295 1203| 26
1830]196311977(2182|2146 590594 [2350]|2358]| 2290|2221 2224|1089 |1159(1426|1414{1318|1073|1423| 122127
1831|1984 |2077{21835|2147|594|600 |2351]|2359| 2292|2225 {2229(1098 |1171]11422|1422{1333{1066 |1420]1222|28
2070|2253 |2408 257712570625 | 635 [2848|2851{ 2768|2668 {2679 1098 |1173{1540|1542|1406}1064 |1539|1228}23
2239|2485 |2725 |3006 | 5091|662 | 669 [3415] 429 3329 | 3218 {322211164 |1237{1720|1718}1523}1130|1712|1256|30
2387]2718 |3056 | 349236751699 | 707 4140|4147 4024|3891 |389711290 [1373{1990|197111718]|1254{1965| 132431
240112774 | 3125 | 3703|3971 { 716 | 724 {4454} 4457] 4332|4189 [4200[1369 [1458]2131| 2119|1831 [1323|2100| 1370( 32
240812823 13302 | 3929|4302 | 738|746 |4 763{ 4752| 4620|4501 |[4513|1473 |15662{2278| 226019431405 [2241]1427| 33
2401|2894 [344314175[4569|769|772 |503515047| 486814768 |4784 1610 |1687]2415]|2394 |2061|1512{2375}1490| 34
1563|157041563 1151411345 (511|512 [1438]| 1436|1409 {1387 [1387]| 635 | 653]1233|1225 |1218| 654{1229{1187|35
166911690 |1697{1669]1479{531 |534 |1609| 1612|1572 |1535 [1542| 754 | 782|1264{1260]1232| 741{1256{1130}36
1767|1817 |1845(1831|1641 (552 |556 [1810]|1810/1760|1715 [L715| 832} 870|1307}1295[1251| 829 12981119937
190111978 |2035 {2063|1866 [579 {584 [2086|2084| 2014 [1954 {1957 | 884 | 3936|1363} 1359 |1279| 867}1355]1209|38
2084|2204 [2295 |2373|2176 |612 |617 12474|2471| 2373|2302 {2309 | 930 | 988|144911443|1336] 92111436|1228139
2334|2510 [2664 |2819 |2678 636 |642 3045 3052|2925 |2823 |{2837| 970 [1031|1597]|1587|1427] 955{1582]11247 140
25242770 |3009 |3277 3277 [671 |679 |3682| 3685} 3566 | 3429 |3436 11072 [1143| 1806|1798 |1575]1043 1786|1304 |41
27003038 [3397 3840|4030 |710[718 [4507|4502] 4368|4213 1422011235 [1313[2140]|2115|1832 1197 12113]|1445(42
275613143 |3558{4094 [4319 | 738746 [4880)|4882|4738|4579 (4586|1348 [144612327{2305 |1577|1308 /2286154043
2763|3192 |3692 [4333}4692|765]773 |5251|6255]|5101 4938 |4949]1465 |1582|2505(2481 |2136|1400]2456]1648]44
277713277 | 3861 |4622 5065 | 788 | 795 [5619|5607]|5431 |5315 }5329 {1604 [1707|2701]2664 |2291|1514 |264611759 |45
1943]1950 |1943[1859[1445 531 533 [1654| 1655|1589 |1549 1549 | 561 | 590|1268{1253|1227| 534 (1252{1171(46
204912084 {2098{2042 1626|575 |578 {1877|1873| 1804|1746 [1750| 677 | 704| (c)| (c)|r1260| &871| (c){ (<) |47
2285|2288 (233012309 {1887 |597 |601 {2198{2183]|2098}2018 |2025] 752 | 783|1380]1366|1301| 750|1389]{1206|48
2443|2570 2654 |2697|2295 |614 |619 {2675]2668|2563 2457 |2464| 802 | 786(1491}14861359| 799]1480{1235|49
268212858 [3020 3133|2795 |648 |656 {3271} 3267| 512812999 |3006| 8681 907|1656]1648]1467| 866|1637{1261|50
2908§3154 |3401 |3647|34781686 691 {4000} 399938513693 [3710| 992 |1044/1912119021646| 968(1891|1342|51
3126134865 |3865 [|4295 44141728 |735 |4960}4956]|4799]4618 [4630|1210 [1274|2337123091198311162 [229411543|52
5189|3612 |[4076[4618|4844 752|759 {5461]5456| 5291|5108 5115|1340 [1412| 2578|2562 {219C]12935 12540163053
8246|3724 [4281 [4907]5231 1782|790 15893{5907| 572715531 |5545 (1454 |1543| 2811|2781 }12380[1410[2754]1830|54
3056|3591 {4217(4485]5442}808 |819 |6092} 6097159185728 5741|1593 |1710] (c)| (c)|2352{1511| (c)] (c)|55
32603781 |4393|5146]5562[813 |824 [6230( 5238] 60585865 5883|1595 |1729] (c}| (c)|2535]|1526] (c)} (c)|56

©®-30 0o JRun

TINACA

-
I



NACA RM No. SE7L22b

TABLE II — AVERAGE PRESSTRES AND TEMPERATTRES THROVIGENTT NODIFIED X24C-4B

(Stations ldentifled

1 2 ERE 3 7 |8 | @ joJujiz[13 s[5 17]18 J13] 2
2 o 4
3 E -~ 13 13
2] , o 3 ~t 3 o
(=] $a Q~)| O 1Y ~ - ) o re o o o,
E 3 g-_v; é - e ;,"; mA L 2 n‘A “a - Cormpressor stator-stage
£ g O'g s = s | & sl ETIR el a2 static pressure, pg
o A < |*= |58 [53)123|§ |E8|52|52 (1t/sq £t avs.)
£ = 4D Gy c. 4 - + na Q| L = oo (-2
3 Q < g ) 2 —~ Q o ~| 2 I3 o
[Z] o Lo =4 o, =3 oTm Q4 Lo |lTes oL QP e
o < = 3| o~ a = o0 M| QG | OO $a G £ & [«
° < >~ 4 I P | o o—| o,
3 - 42 b4 O ] ~O D o o clocCc)s c o|lore
P g ST g I B I P B b N e A B
5| 28 |8a|oolsolS5d 2 |2 |Bos28|38|E 4882 a]232
E <~ o | o= a|l&e .5 Z |He | EevluwlRrelac | 86w |n— 1 2 3 4 3
57| 25,0C0]1.042] .24| 778| 483| 4,000 18| 450} 812] 807 448] 811 81D| &ls8 13| 827| 841} &5o{ &d2
58| 25,000]1.041] .24| 778} 487} 5,000 45| 453 | 810| &802| 443| £10| 503| 804} 613 83| B8535] £83] €92
59| 25,0001 1,041 .24(778}4231} 6,000 83| 449| 812 799 447| 810] 802| 801 813] 848{ 834| 313| 94
60| 25,0001 1.042| .24| 7781494} 7,000| 1l44| 449) 812 793} 447| 811| 81C) 737} 820 870f{ 31| 9861|1010
61| 25,0uL0| L.046} .26]|7781462] 8,000 230 447 815| 787| 448| 8l4| 812| 793| 827 884| 347|1033}1074
62]25,000| 1,044 .25|778|464| 39,000] 393| 445| 814} 771} 445| 812{ 812 779, 785! 8862| 375]10€7|1135
63]25,000] 1,049 .26|777| 465|10,000] 608| 4431 819| 754| 442] 81s8| 816| 788 {c){ (c)! ()i (c)| (c)
64} 25,000{ 1,051 .27|781]|475|11,000| 879 443| 820| 735|442} 817 818] 754} (c)i (c)i (c)| (c)| (e)
65| 25,000}1.051] .27]784|483111,500{ 1036 444 | 825] 731f 442| 8211 823| 752] (c)| (c)}] (e)j (e)} (c)
66| 25,000/ 1.047] .26]|7811492112,000[119%| 445 | 826] 725} 442| 821) 823 748| 63c| 69Z| 81| 974}1185
67| 25,000|1.049] .26|778]506|12,260] 1257 446| 824| 723| 4421 S13| 821] 745f 812 €5B] 788{ 9350|1133
68| 25,000| 1.206] .53|778|451| 4,000| -52| 452| 938] 33%1| 452| 338| 932 933 933| 3S4f 383} 3IB2| 1303} 1L
€9125,00011,207] .53]778|463| 5,000] -238| 451| 933} 929|452 3339} 332] 931] 940| 9751130311024 (1043
701 25,02011.202] .52}781]|451| 6,000 <51 454) 940| 924{455] 335| 940] 9293 943) 383:1227]1356(1031
71| 25,000} 1.209] .53|781}467| 7,200 50| 454 945| 922|484 244 937 327] 938| 939:1056| 1098|1161
72| 25,000| 207 .53]781|453] 6,000] 132| 464 | 943] 911|485 | 943| 942 328| 330 1027'1321 1154112
73] 25,000[1.210| .53| 781|454 3,000] 253| 464 | 946] 897|435] 945| 948 902| 954)1034:11126}127711330
74| 26,700/ 1,211| .53]|781|458|10,000] 477| 455| 943| 87| 456] 943] 943 835| 922]|13507}1133{1252|1333]1
75{ 25,2001 1.210| .53|781]|458|11,000] 778| 4551 949 255[435] 945| 947| 877] 851]| 922, AlTT1e33 13z
76]25,000f 1.220] .54]774|450)11,500] 954 465 948} 843|435| 944| 945| 868| 803| 8801027 5|14
77| 25,0C0{1.207] .53]774}450112,000{ 1109 464] 939| 828|455 334| 935| 855} 753] 513 357 1358
78|25,030]1.209] .531781}4565]12,500{1298] 465| 48| 631]|465| 944| 945 838| 71L| 774 3.8 1537
79]25,000]11.202| .52)796|5056(12,500[ 11956} 492 | 952| 845|4231{ 357 3587| 873 754| BL7| 335 1382
80{25,000|1.420] .73|7758]|453| 5,000} -123| 489{1105}11C33{459|1105{103011095]11€C211144{1135 1223
81}25,000|1.408| .72|7811453| 6,0C0} -113| 473}11C0§1082}473)1120]1095]1086[1112]1181{1203 1233
82]125,000)1.418) .72|781]457] 7,000] -51| 470]1108{10801471|1105{10332]1087| 1105|1175 ,1232 1335
83]|25,00011.411} .72|781|458¢ 8,000 39| 4731110410844 73|1102{1038|1074{1113|1203]1274]1351|1457
84|25,000{1.424] .73|781|459] 9,000| 178] 4721{1112]1054|473|111211106|1068}1122112106{1323 1532
85| 25,0001 1,431 ,74]|788|457|10,000| 434] 471111311L0048[471111258,1126(11068]1038[113511344 135
86|25,000|1.418] .73]788l462|11,000] 804 474 [1121110121475]1117/111511033f1030¢11121128¢ 13z
87125,000(1.428] ,73|77414561|11,5CC|2008] 4721105 988]474}1105,1033{1015| 243112711223|2 1242 g
88|25,000[1.415| .72}798|484(22,00011223) 472|112C| 3893}47311115:111311021| 903| 5851154 1813 5
89125,020|1.426] .73} 788]469(12,5C011417| 472 |1130| 330[473|1124 212211024 865] 3431105 8 £58
30| 25,000{1.622] .86|7311459) 6,000 -210[ 437 |1268(1245[437(|1267 1256(1281)1274| 138212372 147111227
91|25,000{1.€30] .87|7611462| 7,000] -164] 431127311241 492|12731 1281115 0] 1282|1358 1420 132213840
92|25,00011.527] .86|781|483| 8,000| -£3] 421{1272]12271432|227211253|2232] Z28L 1372|1457 TE2:IT7ED
93|25,030]1.635] .87|7e1|462| 9,000| 106| 4391 |1279]1214|432 (1277} 1285|2230f2882| 1572|1433 172011307
94]25,000]1.624] .96|781]|472|10,000] 431| 48S|1272|1182|480[126€[1251]|1202) 1233] 1344|215 2¢ 184412527
95|25,005]1.628| .26{788[474|21,000] 856 486[1288{113381433|128311277 1195|1175 1128211478 1223|2121
96125,025|1.629| .86]781]|4381[11,500| 1284 487 |1278|1142]488|1272|12868|1275| 1112122712218 1337|2184
97125,500{1.632| .87}798[488}112,000]1295] 488|1292|11431489]21288)1281(1179| 1070|118&|13E8 1337122<1
98]25,000]1.623| .86]788|495]12,500[1E635] 489 |1230|1132) 4390|1284 1272|1171 12C5[1C28 (1288 18371
99125,00012.065{ 1,07} 721|473} 8,7300] -244} 510|1517|2562|511|12313)1530]1573| 153817321837 Z.73 233
100§25,200]2,070] 1,98| 774{ 475| 9,00 -1D| 510|182711531[511}1602)157841545|1519|1731}1€73 218312333
101|25,000][2,052}1,07]|781}476[10,000] 373] 510{15.8]/1502|511 1503|1581 |1525]1584|1710|1337 23ze
102|25,000|2.055} 1.07| 781} 483 |12,0C0| 244f 512 |1611|1470{510|1505|15388|1502| 14391184 7|1272 33
103|25,007|2.0641 1,07| 7811 484 |21,500| 1248 S1C[i419]1459)511]16812|1533|1436]1450{1034|183 EES TS
104|25,000]2.012}1,05| 7811424 |12,000| 1473] 5111573114081 51111571| 1582|1445 1344 (2434|2715 2330
135]25,009|2.035]1.05| 7811496]12,500]1734] 81312584 ]1336(513(1575]|1570]|1440[1274 §11323 1235

8¥anufacturer's instruzentation.
bData not obtained for turtine stator-stage static pressures.

Cpata not obtalned.
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NACA RM No.

SE7L22b

TURBOJET ENGINE WITH 170.5~SQUARE-INCH EXHAUST NOZZLE - Continued

in figure 3.)

21 [ 22 [ 23 [ 24 | 25

n
Lo

0
3

28 | 29

Compressor stator-stage
statle sressire, pz
]
(1v/sq ¢ abs.)

71 6! 9 10{n

perature

Indfcuted tem
T1,4 (°R)

paraturo

Indicated ten

Pg

)

Total pressure, P,
(

1b/sq ft abs,)8

Static pressure,

Total pressure, Py
(1b/sq 't abs.)

(1b/aq ft abs
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[
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.
L]
ot
ron o e e e e envbne]

Total pres

(%]
[N
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Totul pressuro,

Knt
Al

d

[
(7]
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7

P,

Indfcated temporature
Total prossure,
(

Ty,7 (°R)?
Ib/aq €t absa.)

-

G
~3
Kot
)
L]
9
pressure, pyg

1b/sq 1't ubs,)

sure, Po

aq 't abg,)a
)

Indicoted temperature

S.

al prer

7,

otal pressure, Pg

(1b/sq 't ubs.)

(1b,

T

Run

926 | 905
1012 975
1123 (1088
1285;1250
1468'1481

838 . 919, 912
347 . 982 975
1017 11074 '1067
1116 '1186 1193
1222 1313|1341
1338 1531 1581 (1785 1638

(e} (c) (e)i (e} (e)

(c), (c): {c}j (e} (e}

(e} (e} (e) (e}, (c)
1615 1960 '2199 2803 3065
1640 2013 '2245 12907 '3161
1024 1938 1003 1003, 891
1095 11123 1095 ,1109 936
1168 ,121C 1232 112321112
1281 11344 '1337 | 1415 |1268
1415 '1506 1577 16331522
1569 [170311816 19361255
1595 11878 2062 2268|2318
1502 2055 2316 2654|2734
1816 2106 '2314 28303034
1809 ;2140 2506 2992,3252
1351 2259 2675 3280 3569
1852 2218 2619 3154 3423
127912921236 1236 975
1372 ,1408 1422 1393 1125
1492 |1555'1527 1598 .1337
16471738 1803 18511618
1823 /1363 2075 2189 '2003
1999 2196 2386 2611 23535
2112 2386 2532 3041 3223
2105 [2414 2773 3231 $483
21332505 2921 3477 3801
2181 2537 3097 3759 4111
1562 1591 1591 1534 1119
1703 1760 17881774 1351
1365 (1357 2020 2055 1582
20482189 2309 2414 2119
221712421 2625 2851 2773
2407|2703 3027 3428 3530
242812773 3153 3646 3865
2464 2865 3315 13914 4252
2456 12926 3463(4167 4561
2316 2407 247812471 1802
2527 2662 2816|2833 2393
2745 ,2970 3136 {3407 3175
2349 {3287 3646|4062 4188
3048|3442 |3866 (4414 4633
3006 {3456 {3370 {4604 4925
3006 |3520 4125 14885 [5371

LRI
e 0 3
O~

O Oy 1 G
Cr N
PRy
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G b
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w G
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649
588
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732
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560
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659
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R aI Ty, (R
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714
727
4712
487
525
533
583
518
655 |
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619
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701
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1033|1038
117111172
136111362
15931587
1982/1995/1
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(c) {(c)
3354 3354
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931, 961,
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144911450
172511724
2114'2113
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3411]3414
3513 3504
3913} 3893
3786{ 3795
1111(1109
1293|1295
1544115411485
1862/ 187911804
2330}2330:2237
2935 2935,2834
3598|3597 5487
3884 | 389313776
4203} 419520835
4524453314373
1341} 13441279
152516261543
1322{199211893
2505,2499i2393
3171,3132'2293
402114919 3892
4356|4364 4233
372714737 4504
5059| sca0l483s
2241]223612115
2878 28722735
3757] 371013554
4595{ 4702 (4548
3232| 5230|5972
5545

5561
593215934

53385
57575

4 1
0 O W
QRO | (1h/3q 't abs, )8
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335! 530, 838
348, 630, 871
707, 744 931
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853 901'1136
995! 1052, 1557
12151 1231:1564
1332] 141011524
1452 2531,1994
1634’ 1375 2153
847/ 552! 884
625 854! 942
7c4| 74311037
738] 83971205
959| 101411458
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1316[1399:2.34
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593 1104
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970 1698

1271 2193

1583]1685|288
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188 1
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142012474 124421 21035
1535 264fJ2513 2240
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©
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(c)ir112!
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€581 828, 813
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1471112651195
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185115911540
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8585 837, 545' 838 784
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1coe, 920 7e~§1002 233
113311013 84311130 823
1372'1182, 555|1354| 538
1638° 1434, 1168,1630|1027
1816 1555, 12331173711103
1985 1731,1382'295211207
2140 183D;1431:2119:1308
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NACA RM No. SE7L22b

140145,200]11.208] .53| 203| 482] 4,200| -12|453|365
141145,000(1.201] .52] 403]| 4831 5,000 11454384
142[45,000]1.198.52|3031485] 5,000| 1]455|354
143145,000]1.,201|.52|303| 428| 7,000| 19}45C|3&8
144 145,°00|1.1901 .51 20| 421] 8,.00| 62}454|371
145 [4E8,000]1.1981 .52 2303]432] 9,200/ 11914541335
146145,000|1.245) .58|289} 475} 10,02C] 2371453]34¢
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TABLE TIT — LUBRICATION AND FUEL-SYSTEM DATA FOR MODIFIED X24C—-4B TURBOJET ENGINE WITH 170,6-SQUARE-INCH EXHAUST NOZZLE
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2| 5,000]1.010| .09}1752|469| 5,000 8| 68| 19.5( 53| 52| 36 | 3.5 |75 |66 |54 | 45 | 75{ 74| 80| 87 | 43| 66| 86| 96
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27 |18, 000{1.,043| .24|1189]458| 8,000 16 | 74 | 18,2111 111 | 68 | 3.7 | 67 |60 | 53| 50 | 90| 80} 80 96| 65| 60| 97 (108
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29 [15,000{1.043| o24|1190{455| 9,c00| 22 | 66 | 18.6|204]| 99| 69 | 3.7 |79 |73 (62| 63 [L0S| 95| 95|11 | 65| 71 ]129 [110
30([15,000{1,046| o26[1190{455(|10,000] 34 | 65 | 18.6|122{116 | 78 | 3.8 | 78 |75 | 63| 6 [112|100{L00(121 | 67| 77 [140 (b)
31 {15,000{1.048| .26|1180|465|11,000] 52 | 66 | 18.2|L22 (124 | 82 | 4.1 |78 |74 |65 |59 |122|1C6]106|123 | 72| 86 (127 [(b)
NACA
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178 |74 {65 59 |125]|107{108[130| 73| 88[122]|(b)
79|78 |67 | 64 |130|112{115|137} 73| 72| 88|14
80|79 |69 66 |133|117[118(146 ) 85| 77| 98|11l

112 | 97 |68 | 50 | 77) 77| 84| 81| 46] 83 (107|120

117 104 {78 | 56 87| 87| 92| 95| 5] 86|110(122

121 110 |85 | 62 [100| 991104 |112 ( 65} 88(114]130

116 [LO7 |85 65 |107[124 (109120 70| 80(128]120

109 [LOO |82 | 64 [114{1n8[111|130| 65| 80134132
77|70 | 63| 55 |106| 96| 96|1l4 | 62 88|130[126
76| 70 | 63§ b6 |115]|102|102(123 | €7 98B (1321138
75170 {64 59 |118]105|105(1256{ 70[105 (138|140
78 | 73 66| 62 |125|111 111|135 | 70(113 (148|163
84|78 |72 | 66 |131(1191119(L45| 77{105]138|(b)
93 | 88 |60 | 72 [140(130[|1 130|158 | B88{1L3 (148153
88|80 |70]| 65 |100| 95{101114 | 70! 91{115[115
90| 85 |81 | 80 {119|1156]120|135| 76{106 (124|128
90| 85 |80 78 |124}116|120(137 | 83|111|1256{128
87 {81 (76| 70 [114|105]|106(120].76] 93 (126128
87|82 {77 |70 [115|107|108(121 { 77| 95{136|1Ls2
8782|7772 |125[115(115|129 | 80|100 (146|142
g7 179 78] 74 [127{116]117|13b | 79|100 (137|159
87|84 |79 77 |140({122]|124 (147 | 85(1121140]|145
88 | 89 |83 | 82 |149[130]|132(158 |100(119 (1431150
90| 90 |87 | 87 |158]|137|140}141 [112]|133 154|158
91 | 91 |89 | 89 [107(137|141|173 114152 |151 {161
72168 |51 | 48 65| 65| 71| 75 46| 36| 74| 92
76 | 70 [ 69} 54 78| 77| 78| 88| 57| 44| 85(100
78 | 72 |62 | 58 87| 82| 83| 98| 62| 50| 95|104
77 {72 163 | 60 93| 88| 88102 | 62| 53| 921106
62 | 57 [ 48 | 47 81| 72| 73| 88| 51| 51100102
62 | 67 |49 | 49 90| 79| 79| 86 | 57| 55120104
.63 1-567 | 50| 50 99| 84| ©4[103| 57| 61129110
64 | 63 |53 | 63 |1107| 91| 91 (x10( 66| 71 (120]120
67 | 67 |57 | 57 |111 (100|100 [122 | 70| 77(114|129
68 | 69 |60 60 |112(104 104|128 | 76| 79]116 (135
70|71 |64 | 64 [115}108|108 (135 | 83| 81 (119|136
63 | 67 39| 33 LB LS| S5 66| 22| Bt 74| 78
€5 | 62 142 | 40 67| 63] 65| 73| 41| 46| 83| 88
61 | 56 |43 | 38 67| 63| 64} 74| 40| 2| 75 84
€9 | 63 |51 | 46 83| 77| 77| 92 | b1} L& 96| 99
63 | 57 |48 | 44 79| 71| 71| 84 | 47| 56| 83| 98
62 | 57 148 | 46 87| 77| 77| 91| 52| 60| 90|10
62 [ 61 |50 | b0 [104] 89| 87104 | 62| 63 130|118
63| 63 [52 | b2 |109| 90| 901107 | €7| 71 |126|115
€5 165 |55 | 55 |116] 97| 96 |L14 | 70| 78 127 |117
€7 |66 |56 ] 56 [121{1D0|100|120 | 73| 801128 {120
68 | 68 {63 | 59 |119{104 (104|155 | 76| 84 |124 |129
79 |81 |75 75 |141]119(122 |1b4 | 85]101 15U 1148

32115,000{1.049]0.26[1190[463 {11,500 €6 | 65 | 18.,1[135|128 | 84
33115,000[1.051| .27[1190[471|12,000] 83 | 65 | 18,0(136{123 | 83
3415,000|1.053| .27[1130]|476]|12,500{104 | 64 | 18.,0|133{130| 85
35|15,000[1.204} .52]1130(464| 4,000] 2| 57 | 19.8| 31} 31| 28.
36[15,000[1.208] o53}1130(464| 5,000 4 |75 [19.7| 39| 39| 34
37/15,000[1.208{ o53[/1190(465| 6,000 6|75 |13.5] 45| 45| 38
38|15,000|1.206] .53{1190(466]| 7,000 9| 75| 19.3| 56] 55| 43
39]15,000|1.204| .52]1130|463| 8,000 13 | 74 | 19.1| 69} €7} L0
40{15,000{1,209] .53|1186|468| 9,000| 20| 70 | 18.5|108[{100| 70
41115,000{1.,207} .53|1186469]10,000| 31 | 69 | 18.3|121(114 | 76
42115,000{1.212| .53]11u6(472f11,000| 55| 68 | 17.9[137]128 | 85
43]15,000{1.213| .53}1136]|472]11,500| 73| 66 | 17.8(136(127 | 84
| 44115,000[1.209| -55|1186(473(12,000]| 94 | 64 | L7.9|133{125 { 83
45(15,000{1,.212| .53|1136|472(12,500|124 | 63 | 18,0]130[121 | 83
46115,000{1.436| .74|1183]|476| 5,000 3|81 {19.8( 43| 42| 34
47(15,000 (b)| (b)/1197{501{ 6,000 &8l [19.4( 461 45| 34
48115,000/1.429| .,73|1190/480] 7,000 8| 77 |19.,2| 57 53| 40
49[15,000|1.426] .73|1190{479} 8,000 13| 75 | 19.01 77| 73| 54
50|15,000[1.425] »73}1190|479| 9,000{ 13 | 72 | 18.9| 93| 89| 68
61]15,000(1.423] .73{1190{482|10,000{ 31 | 70| 18.7]|112]102 | 75
$2115,000{1.418] ,73]1190[486|11,000] 60| 66 | 18,5{219|111{ 79
53(15,000|1.413| .72{1190(495(11,500| 84 | 65 | 18.2|122{114 | 80
54 (15,000[1,419| .73{1190}503{12,000{111 | 64 | 18.0|123|11€ | 81
556|156, 000 (b)| (b)}1190|515|12,500(144 | 62 | 18.2]125|1L7 | 80
56 15, 000 (b)| (0)}11190(519{12,500[140 | 64 | 18.1[121|113 80
57125,000}X.042] .24 778|483| 4,000 2|65 |19,7| 42| 40| 31
58 |25,000{1.,041| .24] 778|487| 5,000 & |88 |19.b| 51| 50| 36
59125,000[{1.041| .24 778|491| 6,000 5|85 |19.2( 64| 61 | 43
6025,000{1.042] .24| 778{494| 7,000 7|83 |19.0f 78| 75| 55
61{25,000/1,046| .26| 778(462| 8,000 10| 60 | 16,0{119(109 | 71
62 |25,000]|1.044| .25| 778({464| 9,000| 14 | 60 | 17.6|136]{125 | 78
63(25,000|1.049| .26| 777(466|10,200] 20| 71 | 17.5]|148|135 | 86
64 (25,000]1.,051| +27| 781(475(11,000| 32 | 69 | 17.,3|155|141 | 89
65(25,000{1,051| .27| 784(483|11,500| 40| 70 | 17,2|150|137 | 87
6625,000{1,047| .2€| 781]432]|12,000] 52 | 68 | 17.2|151{178 | 87
67)25,000(1.049| .26 7781506[12,260] 68 | €7 | 17.2]249|156 | 88
68125,000{1.206| .53] 778{461| 4,000 2| 54 | 19,5 65| bl | 83
69125,000]11,.207| .b3| 778|463 »,000| & |80 | 19.2]| 63| 60| 39
70125,000|1.202| o.52] 781(451( 6,000 5|75 (18.9( 81| 78| 49
71 (26,000]1.209] o53] 781|467 7,000 7|78 |18.,3| 90| 84 | 56
72125,000(1.207| .53 781]453| 8,000| 11 [ 75 | 18.0(120{112 1 73
73125,000(1.210| o.53| 781454 9,000 14 | 73 | 17.8{158(129 | 83
74 (25,000{1.211| 53] 781|456(10,000| 21 | 70 {17.5|145(1L36 | &6
75(25,000|1,210| .53] 7811458|11,000{ 34 } 67 | 17,3 (152{140 ( 88
76 {25,000[1,220] .54| 774(4€0(11,500| 43 | 65 | 17.2 (149|138 | 86
77125,000{1.207| 53] 774|460(12,000] 55 | 66 | 17.2 150|138 | 86
78 125,000{1.209] o,53| 781[466(12,500| 72 | 6E | 17.1|162 {141 | &7
79125,000|1.202) .52| 796(506]12,500| 64 | €7 | 17.4 |132|122 | GO
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-%pata not obtained for pump-inlet and pump-outlet pressures becsuse englne governor was not installed.
Ppata not obtained. i NACA,
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TABLE IIT — LUBRICATION AND FUED~SYSTEM DATA FOR MODIFIED X24C—-4B TURBOJET ENGINE WITH 170,6-SQUARE~INCH EXHAUST NOZZIE -

"ON WY VOVN

N
Concluded. N
1 2 3 | 4 [5] s 7 |8 ] o J1o] 1a]12]15 [1a]15]16] 17 | 18] 20] 20f 21 22| 23] 24] 25
o o 01l pressures )
= 5 (2] 5 f (1b/sq in. gege) 01l temperaturecs, (°F)
- - 0~ - [7] (o]
3 g g é 2 wd -
» a 00 |3 g:« ¢ ~ | = I Bearing
g g 1594 = %! 3 A ol B A tempera-
4 [S %) [N - L] + » o) . - (=] (3] o] [ 97 tures
o -l -] Le] —~ & o +» (4] g +» L4 ~ o &~ - °
fa q | b o, ® o £ o]l 0ol P < =~ & |- (°F)
3 0 |ao|d o el o » e {a v |a » 1A | 3
© g R E O, ot 53 2 [ —~ =] =] [] <] 3 © [ I ] (] 0
Q 5] 0nN, |+ [ ] £t H ~ <+ o o] [ 4 -~ o] wo (] © (4] ["RE]
o ° S q ol @ |3 | % S | totb|to 0| oo totofto
] f 2 |mA|a . o|lS | A 8l u|n|geld s |ulos|gdlse|se|s5E(ge
+ n 0 ,& O~ | © £~ v [ V] [ (oI [ Q ] wt Qi O |l @ |~l © Q
-l [ =Y o i H N\ ~ 0, 2 - - P o, — [ad [ T8 it DA
5| 32 |55 |0 |Bo|58| 25 23| 2 BIS |8 (25|58 (% (3|52 8305228 |38|33
[ 23 an. E 8 e cﬁé :EC ;E [} o |mo 8|3 |&a gmrgummtgumo 1 2 3
80}(25,000]1,.,420[l0.73] 778|463 5,000 3| 58 |19,5) 68| 54| 38| 3.6| 73| 67 | 50| 45 71| 68| 71| 4 45| 58| 80| 92
81125,000]1,.,408| .72{ 781|453 6,000 6| 57| 19.2| 66| 63| 43| 3.6| 74| 67 | 54| 60 90| 83| 83 99| 87| 65| 85| 97
82125,000|1.418( .72] 7811467| 7,000 7181]19,0] 81| 78| 54| 3,7| 78| 71 | 60| 54 90| 84| 84] 96| 59) 78| 96 |L104
83(25,00011.411| .,72| 781[458{ 8,000 10{ 70| 18.7] 87| 83| 54| 3,7| 74| 70| 58| 55 [L06| 98| 981118 | 70} 74109 [113 f
84(25,000|1.424| 73| 781(459( 9,000|-15| 70| 18.1{126 1181 77| 4.0| 67| 61 | 83} 50 95| 85| 85| 99| 69| 69116 {105
85(25,000|1.431} .74| 788|457[10,000| 24 | 68 | 17.8|140[132| 87| 4.0| 67| 58 | 66} 52 106 91| 91(109| 88| 70|110[118
86[25,000|1.418| .73| 788{462|11,000| 40| 66 | 17.8(147{137| 89| 4.2| 69| 67 | 58[ 56 [11l2]| o8 95(113| 68| 771115]119
87125,000|1.428| .73] 774{461(11,500| 52 | 65| 17.8|147(136| 88} 4.3| 69| 69 | 68| 57 |116]|102 101|122 | 721 83|120(127
88{25,000(1.415| .72| 7881464(12,000| 67 | 65| 17.8|148]137 | 87 4,51 71| 70 | 60| 59 |124|107(103|124 | 74| 86127 (124
8925,000|1.426| .73| 788|469(12,500| 89 | 65| 17.7}148|138| 88| 4.6| 73| 753 | 63| 63 |126]|114{110(|135| 78| 88 131 131
90|25,000{1.622| .86] 781|459| 6,000 5| 67119.,6| S0| 50| 40| 3.5|103| 95 | 77| €63 94| 91] 94|1001| 67| 84| 98|110
91|25,000[{1.630| .87| 781(462| 7,000 7| 57(19.4| 60| 59| 47| 3.5{107 100 [ 82| 67 |102]| 98{101|110}| 72| ©0(104|116
92125,000/1.627| .86| 781(463| 8,000 10| 58| 19.2| 67| 66| 52 | 3.,6(113 |105 {88} 73 |113]107 110{120( 77| 94(115|128
93|25,000|1.635] .87| 781|462| 9,000| 15| 59| 19,.,2| 81| 80| 67| 3.8|117 110 | 83| 74 {112|114|115|183| 79 96 1133 |136
94125,000[1.624| .86| 781(472(10,000] 25| 71 | 17.9|125(118 ] 79| 4.0 74| 74 | 64 62 1116(1031103|122| 74| 83[139 (132
95|25,000(1.628} .86| 788{474(11,000( 46 | 68 | 17.8|135)126 \85 4.,2| 76| 75| 66)] 64 |120]104|104|119| 75| 84 |133 |124
96(25,000/1.629| .86| 7811481|11,500| 62| 68 | 17.7|136 127 85| 4.7] 76| 75| 67| 65 j128{108|108|126 | 78] 90|133 |127
97}125,000|1.6321 .87| 788|488|12,000| 80| 66 | 17.7|138]128 | 85| 4.8| 77| 78 | 68} 67 |135)115[113}133| 80] 93 136|130
98125,000|1.629} .86} 788[495|12,500{103 65| 17.4 140|132 ]| 861 4,9| 77| 77 | 71| 70 |1411118|121|130( 39| 98[139 147
99125,000/2,065{1,07| 7811473| 8,000( 10} 78 | 19.1{ 76| 74| b9 | 3.6 93] 87|79 72 |110/105|105[116 | 76102124 |120
100[25,000|2.07011.08| 774|475| 9,000| 16| 76 | 19.0{ 86| 82| 65| 3.8]| 96 90 | 82| 75 |120(112]112}122 | 82101 |138 130
101[25,000|2.,052{1.07| 781(476|10,000| 28| 74 | 18.8(109|203| 78 | 3.9| 93 | 87 | 80 75 [125]|115[115}127 | 83104 (128 |144
102|25,000{2,.,055]|1,07| 781|483|11,000| 57, 68 | 18.5|113{108( 78 4.,2] 92 87 180 76 |134|118[117{131| 87|101|141 {134
105125,000{2.064(1.07| 781]|484{11,500| 81| 65| 18,3 (119|111 79| 4.5 91| 90 [ 81| 77 |142(122]123)146 | 91]|109|141 {144
104|25,000{2.012|1.05| 781{494|12,000|103 | 65| 18,2 [119|11) | 79| 4.9| 93| 92 | 84| 82 |15l 129|130|157 [L02(117|146 |149
105]25,000{2,035]|1.06| 781{498|12,500|134 | 635 | 18,2(122|117| 80| 5.0| 94| 93 | 86| 84 |156 1321136|168 {106 [125]|150|157
106{35,000[1,049| .26| 493|486| 5,000 2162 119.5| 47| 45| 35| 3.7} 78| 75| 65| 61 84| 811 87| 99| 67| 0] 90|105
107(35,000[1.045| .25] 493|488 6,000 2163119.,4| 59| 56 41| 3.5] 80| 75| 68 63 89| 86| 868|102 70| 52| 90|107
108135,000|1.043| +24] 493(506| 7,000 4|64 ]|17.9| 66| 61| 42| 5.8 78| 79 | 70| 70 |112|104]|104|115} 82| 69101 |11l wn
109{35,000|1.045| .25| 493|489| 8,000 6|le60|18.6] 92| 85| 62| 8.8| 75| 71 | 66| 65 [102({ 95| 95(103]| 70| 64} 99}110 Eﬂ
110(35,000{1.039] .24| 493489 9,000 gl 62| 18.2]109{100}| 71} 3.8 75| 75|68 67 |105| 97| 95]L05] 75| 66}110{110 K;
NS
o
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111
112
113
114
1185
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
1359
140
141
142
143
144
145
146
147
148
149
150
151
152
1563
154
155
156
157
158

35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35, 000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
156,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000
45,000

1.049
1.085
1,063
1.057
l.212
1.201
1.185
1.209
1,205
1.201
1.209
1.207
1.207
1,211
1.206
1.404
1.420
1l.412
1l.420
1.424
1l.428
1.430
l.422
1l.422

(v)
1.046
1,059
1.059
1.050
1 .208
1.201
1.198
1,201
1.190
1.198
1.246
1.190
1.220
1.582
1.406
1.413
1.465
1.396
1.397
1.396
1.380
1.409
1.413

0.26
027
«27
28
55
52
«50
53
53
.52
53
«53
53
53
053
72
73
72
73
o735
75
73
073
73
(b)
26
28
28
27
053
62
052
52
#51
252
«58
251
054
70
272
72
076

.71 .

°71
071
«70
.72
‘72

495
493
493
493
500
493
493
493
493
493
493
493
493
493
500
500
493
493
493
493
493
493
493
500
500
303
303
303
303
303
303
303
303

‘310

303
289
310
303
317
303
303
303
303
310
305
505
303
303

492
494
498
506
473
473
476
481
465
468
470
467
483
489
495
464
468
472
474
470
471
474
481
487
499
472
441
454
449
482
483
485
488
491
492
475
482
488
493
500
468
475
484
483
482
494
502
509

10,000
11,000
11,500
12,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000
11,000
11,500
12,000
12,159
5,000
6,000
7,000
8,000
9,000
10,000
11,000
11,500
12,000
12,295
9,000
10,000
11,000
11,220
4,000
5,000
6,000
7,000
8,000
9,000
10,000
11,000
11, 500
4,500
5,000
6,000
7,000
8,000
9,000
10,000
11,000
11,500
11,666

[y
OO GO H DO G0

=
© O

€1
67
74
72
54
57
59
83
77
77
75
73
70
69
68
55
55
56
56
75
75
72
70
67
€8
62
8l
78
77
57
S8
60
60
60
60
62
62
63
61
63
57
58
60
61
80
80
76
75

18.0
17.8
17.8
17.5
19.8
19.4
19.1
19.0
18.5
18.0
17.8
17.5
17,5
17.5
17.5
19.5
19.1
19.0
18.8
18.2
17.3
17.3
17 .6
17,5
17.7
18.1
18,1
17.3
17.9
19.7
19,5
19,1
19.0
18.8
18,4
18,0
17.8
17.8
19.5
19.4
19.2
19.0
18.9
18,5
18.1
17.6
17.6
17.6

121
133
136
138
41
Sl
62
74
103
122
135
143
142
142
139
52
68
78
92
118
134
143
142
143
143
103
106
124
111
39
48
59
69
79
91
118
126
128
42
46
64
76
89
107
118
156
154
133

111
123
128
126
40
50
60
70

114
125
132
131
131
129
63
64
76
88
109
126
133
152
133
132
95
98
113
111
36
45
56
66
76
83
108
116
119
40
435
61
72
82
99
110
124
123
122

78
88
87
85
31
36
42
49
68
77
84
88
a8
88
85
38
44
5%
63
75
87
90
a8
89
20
68
69
78
75
30
35
41
48
56
62
75
80
8l
32
34
43
52
61
71
78
88
84
83
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76
76
76
78
72
76
Al
™
73
70
70
72
74
76
76
75
76
™
78
73
74
74
74
75
78
76
81
78
80
™
80
a1
80
82
82
78
80
80
78
78
77
78
78
78
78
75
77
™

75
76
78
78
68
70
70
71
67
65
68
70
72
76
76
68
70
71
73
68
68
67
68
74
78
75
8l
77
79
73
74
76
i
80
8l
76
78
80
75
75
71
74
75
75
™
75
78
77

69
70
71
72
48
56
S8
61
57
&7
60

63

65
67
68
50
56
58
61
59
60
6l
63
64
68
69
e
71
72
62
66
68
70
74
75
71
72
74
64
67
59
64
67
68
70
69
72
73

69
69
70
72
45
50
50
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67
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o8
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€8
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71
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57
62
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74
6

6
52
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65
70
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113
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124
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v
85
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lo6
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92
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125

119
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79
85
93
102
109
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117
85
94
80
90
95
102
114
1156
113
121

102
104
106
112
71
76
80
88
78
85
90
94
100
106
109
66
74
8l
86
85
90
93
99
103
109
98
107
106
110
78
84
90
96
101
108
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110
84
92
79
86
90
95
103
105
111
111

98
102
106
119

75

80

a3

89

78

85

90

94
100
106
109

68

75

82

86

85

90

92

95
105
109

97
106
104
106

8l

85

90

96
101
1086
100

99
107

87

93

79

86

90

95

99
100
110
110

114
116
122
129

83

98
106
91
23
1056
109
115
125
130
75
85
95
100
97
102
96

120-

121
130
105
128
123
128

100

115
116
1235
128

78
8Q

‘83

20
49
53
68
63
LY)
63
€8
73
73
81
83
45
62
59
63
63
62
65
66
74
84
77
82
8l
82
62
68
75
77
80
85
79
82
a8
65
75
58
68
69
75
77
82
86
91

72
79
84
90
47
51
54
60
&5
58
65
75
82
85
88
47
85
58
61
61
€4
70
77
79
82
‘68
78
85
87
51
57
62
65
68
75
72
80
88
53
58
64
60
61
64
e
83
88
91

124
116
108
114
88
96
104
95
95
1056
132
130
130
134
135
82
102
96

113
132
132
132
132
136
102
111
109
111

86

88

94

98
108
113
122
124
110

94

93

92
100
106
114
109
111
107
114

8pata not obtained for pump-inlet and pump-outlet pressures because engine governor was not installed,

bData not obtained.
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(b) Modified configuration.

Figure 2. - Comparison of original and modified combustion chambers.
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Figure 4, ~ Comparison of average temperature patterns at
turbine outlet for original and modified engines and-
relation to manufacturer's desired temperature distribution
as calculated from blade stress considerations, Altituds,
5000 feet; engine speed, 12,500 rpm; Mach number, 0,25,
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Figure 5. « Effect of altitude on variation of turbojet engine
performance with engine speed. Flight Mach number, 0.25.
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Figure 5. - Continued., Effect of altitude on variation of turbo-
Jet engine performance with engine speed. Flight Mach number,
0.25. -
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Fizure 5, -~ Continued. Effect of altitude on variation of turbo-

3et engine performance with englne speed. Flight Mach number,
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Figure 5. - Continued. Effect of altitude on variation of turbo-

jet engine performance with engine speed. Flight Mach number,
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Figure 5. - Continued. Effect of altitude on variation of turbo-~
Jet engine performance with engine speed. Flight Mach number,
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Figure 5. - Continued. Effect of altitude on variation of turbojet
engine performance with engine speed. Flight Mach number, 0.25.
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Figure 5. - Concluded. Effect of altitude on variation of turbojet
engine performance with engine speed. Flight Mach number, 0.25.
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' FPigure 6, — Effect of flight Mach number on variation of
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Figure 6, - Céntinued. Effect of flight Mach number on vari-
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Figure 7. - Continued. Effect of altitude on variation of
generalized turbojet engine performance with corrected engine
speed. Flight Mach number,- 0.25,
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Figure 7. -~ Continmued. Effect of altitude on variation of
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Figure 7. - Continued. Effect of altitude on variation of
generalized turbojet engine performance with corrected engine
speed. Flight Mach number, 0.25. ‘

OOy,



NACA RM No. SE7L22b , iyl

Corrected fuel-zir ratio, (f£/2)/6

47 -

Altitude
(£t)

5,000
15,000

.02 25,000.

4000

35,000
45,000

L . _ 77
.020 ' X '

TN

.018 N\\\\ | - ‘7

HREEAY i

RN NV

4

.012 < 4&(

/

A
) : “\ /j/ /
. . o
Q\\\\*af//
~ TR
.008 z
4 6. 8 10 12 14 x 10

Corrected engine speed, N/~6 , rpm
(£} Corrected fuel-air ratio.
Figure 7. - Continued. Effect c¢f altitude on variation of

generelized turbojet .engine performence with corrected engine
" speed. Flight Mach number, 0,25,

SRR

PR e e e e e e e A+ s m A T tammm = e e Mmamaa A S e s sTremm e Tm o Tr e



NACA RM No. SE7L22b b ] 48

Corrected exhaust-nozzle-cutlet total temperature, TB/Q, Or

1900
Altitude .
(£+) <Q
o 5,000
0O 15,000 { /
1800 O 25,000
A 35,000
ca Ll
1700 ‘ ]Z // |
// | %/
| A
1500 Sz /?
v % '
1400 /
AT IN / /[
A N A,
AL~ f
1300 / F/f
Pau—— Zl
M
1200 f
i o>
F//i;jjjizD\\§_
~RAGR S
1100

4 6 .8 10 12 14 x 10°
Corrected engine speed, H/v8, rpm
(g) Corrected exhaust-nozzle-outlet totzl temperature.
Figure 7. - Concluded. ZEffect of altitude cn variation of

generalized turbcjet engine performance with corrected engine
speed., Flight Nach number, 0.25.



NACA

Corrected fuel consumption, Wg/(6~6), 1lb/hr

Fi

RM No. 'SE7L22b. SRE—— 45
4500
Altitude
(£t) v A9
o 5,000 v
g 15,000 -
4000 < 25,000 i
A 35,000 f
v 45,000
/ %//
3500 /
A /ff
3000 / //
a /
2500 /Z//
F /‘%
2000 / /O///:(/
Za e/
1500 4 /O/ Z _
v //ﬂ/;y
000 oo A A
: e
D/O//
soo/ .
4 6 8 10 12 14 x 10
Corrected engine speed, N/¥6 , rpm
(d) Corrected fuel consuxmption,
gure 7. - Continued., Effect of altitude on variation of
generalized turbojet engine verformance with corrected engine
'speed. Flight Mach number, 0.25,
OO Gnk;



NACA RM No. SE7L22b ’ OSemtiaminS sl

A 4791
4000 j
| //éo
8500 Flight
Mach
number
/ O 0,25
a «53
3000 0 .75
A .86
> 1.07
2500
2 1
o . .
E’ 2000 /
; /
/]
£
: ]
1500
/I
3 A
[
£ 1000 A
: il
7
500 /o/ 'z/j
o . /// //
..
=500 yo— 4/A(
./ STRAR
4 . ) 8 10 12 14 x 10v

Gorrected engine speed, N/Y8, rpm
(v) Corrected net thrust,
Figure 8. — Continued. Effect of flight Mach number on variation of

generalized turbojet engine performance with corrected engine
speed, Altitude, 25,000 feet,



NACA

Corrected air flow, (Wg 1¥6)/8, 1b/sec

RM No. SE7L22b @ﬁ-iiﬁ’Iiin
110 —
/|
100 d//?Vé:
IND AN
DAY

4 S

80 ] _/ Xﬁ l? 1,07
/ //
70 7 Z B
60 “/ 9// : «F°
LA
0 4 i
p VYA l
77
, AV
A
20 D7!//£{//D}7/
A

10 ’ “n.ﬁ,_Afﬁ_,—' J

4 6 8 10 12 14 x 103
Corrected engine speed, N/¥&, rpm

{c) Corrected air flow.

Figure 8, - Continued, Effect of flight Mach number on variation
of generalized turbojet engine performance with corrected
engine speed, Altitude, 25,000 feet,



- NACA RM No. SE7L22b iakinmininbisninines ’ . b2

8000

Flight .
Mach

0.25

7000 number
.53 //

.73
.86
1.07

vb><oao

| I
| [/

EEEED Wi

P,

4000 - / P

Corrected fuel consumption, We/(5Y8), 1b/hr

3000
2000 -
Y.
e
1000 ég{ % L
&
0

4 6 8 10 12 14 x 10°
Corrected engine speed, N/4@, rpm

{d) Corrected fuel consumption.

Figure 8, - Continued, Effect of flight Mach number on variation
of generalized turbojet engine performance with corrected
engine speed, Altitude, 25,000 feeot,



NACA

Corrected specific fuel consumption based on net thrust,
. Wr/(FoY8), 1b/(hr)(1b thrust)

,/

/

RM No. SE7L22b . ‘Genimhihiinisy

5.5 T
5.0 (\
Flight
Mach
4.5 ‘number
. . o 0,25
o 53
o .13
A .86
> 1.07
4.0 \ - \
3.5 \ :

EEEEEN

/
m/é/
1

rof—| T
A\

1.5 b
N

. \
00—
‘¢E§A
l.o
4 6 8 10 12 14 x 105

Correéted engine speed, N/¥6, rpm
(e) Corfocted specific fuel consumption based on'net thrust.

Figure 8, - Continued, Effect of flight Mach number on variation
of generalized turbojet engine performance with corrected
engine speed. Altitude, 25,000 feet.



NACA RM No. SE7L22b SismitviefeSiitnini

‘Corrected fuel-air ratio, (£/a)/6

.020
Po
Flight
Mach
.018 number o
0.25
«53

.86
1.07

vb<oaoo
e
(]
N
SN

- G\w ~ - 77/

T\

NERN Vi
i

.012

u
o

v
/

.010

O

/
Na
S

nay.
[
A

.006

.004 4
i 6 8 10 12 14 x 103

Corrected engine speed, NA/6, rpm
(f) Corrected fuel-air ratio,

¢

Figure 8, - Continued, Effect of flight Mach number on variation
of generalized turbojet engine verformance with corrected
engine speed, Altitude, 25,000 fest,

S hiiiinininy



NACA RM No. SE7L22b _ PE—————

Corrected exhaust—-nozzle-outlet total temperature, T8/9, Or

55

2000

 d

@

(@]

(@]
—o-{_

1600 - | 9/;

Flight
Mach
number

.53

1400 ] /d// mbe

0
0
P <A>.'73
>

1,07

1200

)j .86
/)

SN,

X
;\_Q\o\\ L
NN A

VAN

1000 /;/EV
P
D//:l
800
g A
& /
A////
600
» NNKE,‘}: e
400 3
’ 4 ) 8 10 i2 14 x 10

Corrected engine speed, N/{@, rpm
(g) Corrected exhaust-nozzle-outlet total temperature,
Figure 8. — Concluded, Effect of flight Mach number on variation

of generalized turbojet engine performance with corrected
engine speed, Altitude, 25,000 feet,



g

3 1176 01438

e e e




